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TITERARY Claſs. Mr DALZ EL read a Philological Diſ- 

ſertation on certain Analogies obſerved by the Greeks in 
the uſe of their Letters; and particularly of the Letter &; which 
is printed in this volume. [No. IV. Lit. Cl.] 


Phyſical Claſs. Tat Secretary read a Letter to the Society, 
from the Reverend Dr RoBeRTSON, incloſing one from Mr 
FRASER, Under-ſecretary of State, and one from M. ANIS SON 
of Paris, with a Memoir on the ſubject of Printing. 


Lit. Cl, Dr GREGORY read a continuation of his Eſſay on 
the general Notion of the Relation of Cauſe and Effect. [See 
Vol. I. Hiſt. Nov. 15. 1784. and March 21. 1785.] 

(A 2) A 


1785. 
Dec. 19. 


Mr Dalzel on 
the Greek T. 


1786, 
Jan. 2, 


Memoir on 
printing. 


Jan. 16. 
Dr Gregory on 
cauſe and effect. 


1786. 
Jan 23. 


General Meet- 
ing. 


Feb. 7. 


Dr Home on 
Amaurolis, 


Dr Small's de- 


monſtrations of 
Dr Stewart's 
theorems. 


Feb. 20. 


Prof. Young on 
the Greek mid- 


* dle voice. 


March 6. 


Mr Robiſon on 


the Georgium 
Sidus. 


March 20. 


Dr Macfarlan 
on the land- 
tax. 


Prof. Young on 
the Greek mid- 
ale voice. 


April 3. 
Mr Playfair's 
life of Or Mat- 
thew Stewart. 


4 HISTORY of the SOCIETY. 


A GENERAL Meeting of the Royal Society was held. for the 


election of Members. [See Vol. I. Appendix to the Hiſtory of 
the Society.] | 


Phy/. Cl. Dr Francis Hou read a paper on Amaurgſis. 


THz Reverend Dr SMALL read the Heads of a paper con- 
taining Demonſtrations of twenty-eight of the Theorems pu- 
bliſhed in 1746, by the late Reverend Dr MaTTHEw STEWART, 
Profeſſor of Mathematics in the Univerſity of Edinburgh. The 
Demonſtrations are printed in this volume. [No. XII. PHY. Cl.] 


Lit. Cl. Mr DALZEL, one of the Secretaries, read part of 
an Eſſay on the Middle Voice of the Greek Verb, written by 
Profeſſor JouN YouNnc, of the Univerſity of Glaſgow. On 
account of ſome additions intended to be made by the Author, 


the publication of this Eſſay is poſtponed to a ſubſequent volume 
of the Tranſactions. 


Phyſ. Cl. Mr Profeſſor Robisox read a paper on the Orbit 
and Motion of the new Planet, the Georgium Sidus ; which is 


printed in the firſt volume of the Tranſactions of this Society. 
[Vol. I. No. XI. Phy/. Cl.] 


Lit. Cl. Tux Reverend Dr MACFARLAN read a Diſſertation 
reſpecting an equal Aſſeſſment of the Land-tax. 


Mr DALZE1. read a continuation of Mr Profeſſor You Nd's 
Eflay on the Middle Voice of the Greek Verb. [See ſupra, 
Feb. 20. ] 1 | 


Phy/. Cl. The Reverend Mr Profeſſor PLAYFA1R read an 
Account of the Life and Writings of the late Reverend Dr Mar- 
THEW STEWART, Profeſſor of Mathematics in the Univerſity 
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of Edinburgh. This Account is publiſhed in the firit volume 


of the TranſaQions of this Society. [Hiſtory of the Society, 


Appendix. ] 


Dr James ANDERSON read an Eſſay, containing Obſervations 
and Experiments on the Culture of Potatoes. He did not chuſe 
that any abſtract of this Eſſay ſhould be publiſhed. b 


Tut Secretary preſented to the Society two books, one in 


Latin, De Herpete, and the other in French, Sur la Petite Verole, 


written by M. Rouss EL, Royal Profeſſor of Medicine in the 
Univerſity of Caen in Normandy, ſent by him to the Royal So- 
ciety of Edinburgh. 


Lit. Cl. Mr DALZEL read the remainder of Mr Profeſſor 
Younc's Eſſay on the Greek Middle Voice. [See /upra, 


March 20. ] 


Dr HUTTON read part of a Diſſertation on Written Language 
as a Sign of Speech. 

Ir is the purpoſe of this paper to ſhow, in what manner we 
arrive at the knowledge of fimple ſounds, by the analytical ex- 
amination of our ſpeech, or the reſolution of it into its princi- 
ples. Theſe ſimple ſounds may be repreſented to the ſight, 
by means of certain figures, appropriated to thoſe ſounds, 
Such figures then become the principles, /ir/?, of the writing of 
our ſpeech, and, 2dly, of the reading of our written language. 


THERE being no leſs than four different methods of analyſing 
ſpeech for the purpoſe of typifying language, theſe are ex- 


amined with a view to underſtand the advantages and diſad- 
vantages that may attend each of thoſe particular methods, ac- 
cording to the following order: fir/t, The analyſing of ſpeech 
into parts, each of which is the ſign of a diſtin thought; 
24!y, into words, the conſtituent parts of our expreſſed thoughts ; 
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34ly, into ſyllables, or articulate ſounds, the conſtituent parts 
of words; and, Y/aftly, into letters, or inarticulate ſounds, the 
conſtituent parts of ſyllables. | 

THERE are only two of thoſe practicable methods of typi- 
fying ſpeech, that have any peculiar advantage to recommend 
their uſe. Theſe are the verbal method, on the one hand, and 
the elemental, on the other. Each of theſe having their pecu- 
liar advantages, are now to be mentioned. 

THE advantages of the verbal method confiſt in this, that 
different nations, by this means, might communicate their de- 
fires by writing, without the knowledge of each other's ſpeech. 
But the neceſſary diſadvantage of this method is more than ſuf- 
ficient to counterbalance its great benefit ; becauſe, while there 
would not be ſufficient accuracy for thus expreſſing every 
thought in writing, it would require to make it the buſineſs of 
a man's life to read and write. Whereas the advantage of the 
elemental method will appear from this, that while the com- 
mutation of our figures and our {imple ſounds is perfect, our 
ſpeech, which is compoſed of thoſe ſimple ſounds, may be 
written with facility, and our written language read with abſo- 
late perfection. The benefit of this method, therefore, far more 
than compenſates for its loſs, in not ſerving as a mean of cor- 
reſpondence between foreign nations. 

Mus1c and ſpeech are next conſidered, in order to ſee their 
neceſſary connection and the difference of their principles. 

Tur formation of articulate expreſſion, by means of vocal 
ſounds and conſonants, is then illuſtrated, in ſhewing the na- 
ture of our ſpeech, as the foundation of our art of writing. 

Tnvs, an alphabet is repreſented as being the work of inge- 
nuity and wiſdom, and as being, with good reaſon, the boaſt 
of ſcience. The corruption, therefore, of this alphabetical 
method of characteriſing ſpeech, is reprobated as an error pre- 
judicial to ſcience, and diſgraceful to a nation that is wiſe and 
learned. | . 

ORTHOGRAPHY 
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ORTHOGRAPHY being thus a moſt ſcientific art, it is of much 
importance, for the educating of a people in this art, to con- 
form the practice ſtrictly to the rules of ſcience, and to have 
the rules of that ſcience compriſed in the knowledge of the 
alphabet. The alphabet is therefore now made the ſubject of 
a ſcientifical diſcuſſion. 

An alphabet being nothing but the figured elements of 
ſpeech, and ſpeech conſiſting of articulated ſounds, we are to 
examine thoſe diſtin ſounds which man has it in his power to 
form for the purpoſe of his ſpeech, and alſo all the practicable 
articulations proper for modifying his vocal ſounds. 1 5 

Tur vocal power of man is, from experience, found to be 
divided into ſeven diſtin notes, and this power is repreſented 
by a line divided into fix equal parts, which forms ſeven equal 
diſtinctions of his perfect ſounds. 

THe letter i is here affixed to the moſt acute or higheſt of 
thoſe notes of vocal ſound, and v is the written ſign affixed to 
the loweſt, or the note which 1s naturally moſt grave. In a 
middle place between thoſe two extremes, 1n this vocal capacity 
of man, is placed the ſound, which is conſidered as correſpond- 
ing to the letter 4. 

Tnvs, we have the radical alphabet, of the perfect vocal 
ſound in the letters i, a, 2. All the other ſounds are then ne- 
ceſſarily comprehended between that middle vowel and the two 
extremes. This determined ſpace of vocal ſound is then ſub- 
divided, the upper half, or higheſt ſpace, into the vowels e and 
, the lower, again, into thoſe of „ and v. 

THus we complete the ſeven perfect notes of human voice 
or vocal ſounds ; and theſe are all defined or diſtinguiſhed, in 
deſcribing the gradual change or regular modification of the 
organ, which is neceſſary in ſounding each. 

Bor beſides the ſeven perfect vowels which compoſe what 
may be termed the radical alphabet of human ſpecch, there are 
two ſemitones, placed ſomewhere between the middle note, 

and 
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and thoſe on each extreme. This is exemplified in the uſe” of 
ſpeech ; although hitherto no letter has been contrived for 
thoſe two diſtinctions of our voice, which are found in the words 
this and thus, 

Tux vocal powers of man being thus determined by nature, 
and defined in ſcience, it is neceſſary, in order to complete the 
alphabet, to have the various articulators of the vocal ſound ex- 
amined, with a view to ſee how far all the organical powers of 
man have been practiſed for the purpoſe of his ſpeech, and 
alſo to underſtand the nature of thoſe improper articulators 
which may be occaſionally employed. 

As the diſtinctions in the vocal ſound of man are ſo limited, 

and as the ideas to be expreſled in his ſpeech are ſo multifarious, 
it is neceſſary to compound thoſe diſtin ſounds by means of 
articulations, which are either prefixed - or ſubjoined to the ex- 
preſhon of vocal ſound. 

CONSONANTS are thus formed; and theſe may be diſtin- 
guiſhed in two different reſpects; jir/f, by the poſition of the 
organ in which they are formed ; and, 2dly, by the operation 
of the breath which 1s employed to make them audible. Ir 1s 
only in thus analyſing the ſubject, that thoſe conſonants, or the 
articulating powers, may be underſtood. 

THERE are five poſitions of the organ by which the vocal 
ſound 1s to be articulated ; and theſe muſt be underſtood, be- 
fore the operation of the ſounding organ in forming conſonants, 
can be explained. Theſe poſitions, with their reſpective modi- 
fications, therefore, are now to be deſcribed. 

Tre ir poſition is formed by the clofe junction of the 
lips, ſo as no breath is ſuffered to tranſpire ; and this is the 
firſt modification of this poſition, when the paſſage of the 
breath or ſound, by the noſe, is ſtopped, and may be termed 
the oral modification, In this manner are formed the letters 

þ and 6. 


THE 
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Tur ſecond modification of this firſt poſition, which may be 
termed the naſal modification, is formed by opening the com- 
munication or exit by the noſe, and ſuffering the ſound or 
breath to paſs that way. In this caſe the letter is ſounded. 
Tus /econd poſition is formed by the application of the 
under lip to the fore teeth of the upper jaw, which does not 
form an abſolute interruption to the breath, but ſuffers it to 
paſs in an audible manner, by means of the reſtraint with 
which it is made to paſs. In this manner are produced the 
letters / and v. 

Tur third poſition is formed by a fimilar application of the 
tongue to the fore teeth, and a ſimilar expreſſion of the breath : 
thus producing the two conſonants 0 and 7h. 

Tue f/4urth poſition is formed by the application of the point 
or fore part of the tongue, to the root of the ſame teeth, or fore 
part of the palate. This forms a poſition that may be varioufly 
modified, by means of the great volubility of this member 
which 1s thus applied. . 

In the j/ir/t of theſe modifications, the tongue is applied 
cloſely to the palate, ſo as to form an abſolute interruption of 
the breath, in a ſimilar manner to that of the firſt poſition. It 
may be therefore termed the mute modification of this poſition. 
In this mute modification are formed the conſonants 7 and 7. 

In the /econd modification, the tongue is not kept cloſe fixed 
to the palate, but ſuffers the breath to be expreſſed in an audi- 
ble manner, ſimilar to thoſe of the ſecond and third poſitions. 
This, then, may be termed the ſibilating modification, by which 
are expreſſed the / and 2. 

Is the third modification, the paſſage of the breath between 
the point of the tongue and the palate is opened, and that by 
turns, in a quick or tremulous vibration. It may therefore be 


termed the vibratory modification, by which the letter = is 
formed, 


Vor. II. (B) [x 
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IN the f9urtb modification, the paſſage of the breath or ſound 
is not interrupted in any degree, but is made to paſs in a very 
peculiar manner through the mouth. For this purpoſe the 
tongue is cloſely applied to the fore part of the palate, but it is 
retracted on each fide, fo as to leave an open ſpace. A free paſ- 
ſage is thus preſerved for the breath which goes under the 
tongue and out of the mouth. This may be termed the liquid 
modification, in which is formed the ſonorous letter /. 

Tas / and laſt modification is formed by ſhutting thoſe 
lateral paſſages for the breath which were opened in the laſt mo- 
dification, and at the ſame time fuffering the ſound to paſs by 
the naſal paſſage, in the ſame manner as in the ſecond modifi- 
cation of the firſt poſition. Thus we produce the letter », in 
what may be termed the naſal modification, 

Tne /ifth poſition is formed in all reſpects like the fourth, 
but only by a different part of the tongue and palate. There 
are therefore the ſame number of modifications in this poſition 
as in the former; and theſe, correſponding in their nature, 
may be denominated in the ſame manner. 

We have thus the letters + and g formed in the mute modifi- 
cation; the V and 7 in the fibilating modification; the gut- 
tural or Northumbrian ” in the vibratory modification; the 
Spaniſh J, or the French / mourllee, in the liquid modification; 
and the guttural , or Engliſh , in the naſal modification. 

nt ſeveral poſitions of the organ, with their different mo- 
difications, being thus underſtood, the formation of the conſo- 
nants, and articulations of voice, by the action of the breath 
and ſound, may be now explained. 

IN all the poſitions of the articulating organ, there is either 
employed the fimple aſpiration of the breath, or a ſound pro- 
duced in the windpipe, and modified in the articulating organ. 
Thus, in all the poſitions, and in ſeveral of their modifications, 
there are produced two diſtinct articulators, according either as 
tound is emitted along with the articulation, or only the breath 

employed 


4, "Ty 
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employed without any other found. Hence the diſtinction of 
mutes and conſonants among the articulators of voice. 

Bur in each of theſe diſtinctions of mutes and conſonants, 
there is to be made a ſub-diſtinction, according as the articula- 
tor is either perfect or imperfect, whether as a mute or as a 
conſonant. Each of theſe will now require ſome explanation. 

Tur perfect mute can only take place in thoſe poſitions, in 
which the breath is abſolutely interrupted by the cloſe or im- 
pervious organ ; and this does not happen in the ſecond and 
third poſitions, and only in ſome of the modifications of the 
fourth and fifth. 

Tunis mute articulator is formed, either by interrupting the 
vocal ſound with the cloſe poſition, in which caſe it is a final 
articulator ; or by beginning to expreſs the vocal ſound in this 
cloſe poſition, when it forms, upon opening the pallage, an ini- 
tial articulator. 

THERE are juſt three articulators of this kind, correſpond- 
ing to the three poſitions in which the organ may be abſolutely 


_ cloſed, in relation to the exit of the breath. Theſe are / in 


the firſt poſition, 7 in the fourth poſition, and + in the fifth po- 
ſition. 

Tur imperfect mute is formed by emitting a guttural ſound, 
or that of the windpipe, in thoſe three poſitions of the mute 
articulator. The found here is extremely limited; for it is ne- 
ceſſarily reſtricted to that quantity of breath which may be ex- 
pelled through the ſounding windpipe, in compreſling the air, 
or diſtending the cavity of the cloſe organ. Theſe ſhort ſounded 
articulators may therefore be termed imperfect mutes. 

Tur , d and g, are the three imperfect mutes, correſpond—- 
ing to the three abſolute mutes, þ, 7, #, of the firſt, fourth and 


fifth poſitions. 


In the ſibilating articulators of the ſecond and third poſitions, 
and of the ſecond modification of the fourth and fifth poſitions, 
the breath may be continually emitted, either with the ſimple 

(B 2) expiration, 
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expiration, or attended with the guttural ſound. This then 
forms two caſes of articulation, differing from each other, 
and alſo from the other two caſes of mute articulation ; ſeeing 
that in the preſent caſe, whether the conſonant be formed with 
a guttural ſound, or only an audible aſpiration, it is a conti- 
nued thing, and is not necellarily terminated, as in the mates, _ 
by the cloſe poſition of the organ. Now, as in the caſe of 
mutes, we have the diſtinction of perfect and imperfect, with 
regard to that ſpecies of letter, ſo, in the caſe of conſonants, 
we have a ſpecies which is perfect, and one which is imperfect. 

Tu imperfect ſpecies of conſonant-articulators, is formed 
in the four ſibilating poſitions and modifications juſt now men- 
tioned, viz. the f in the ſecond poſition, the 0 in the third po- 
ſition, the / in the ſibilating modification of the fourth, and 
the /Þ in that of the fifth poſition. | 

To perfect thoſe four conſonants, we have but to add the 
guttural ſound to the continued expiration ; and we then pro- 
duce of the F the v, of the 0 the th, of the / the 2, and of the 
h the J. 

We have now only remaining the naſal modification of the 
firſt poſition, which gives the conſonant m; the vibratory mo- 
dification of the fourth and fifth poſitions, which give two ſpe- 
cies of the letter T; the liquid modifications, which give two 
ſpecies of the letter /; and the nafal modifications of thoſe two 
laſt poſitions, which give two ſpecies of the letter 2. In none 
of all theſe, is there formed a diſtin articulator, by means of 
the ſimple afpiration ; conſequently all theſe are perfect conſo- 
nants. 

Tux alphabet is thus completed, in comprehending every 
poſſible vowel and articulator which are proper for diſtinct 
ſpeech, except the audible aſpiration of the letter “; and this 


is a general articulator, which is formed in many different poſi- 
tions of the vocal organ. 


As 
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As the perfect vowels may be either prolonged with the * 
pirated breath, or cut ſhort by a change in the modifying or- 
gan, we have the means of adding quantity to the ſpecifying 
ſounds of ſpeech, whereby another diſtinction is formed of our 
vocal ſounds. 

Wr have alſo the power of compounding vocal ſounds for 
the increaſe of the radical alphabet of vowels, which is fo li- 
mated, 

DiruTHONGs and conſonant-vowels, or rather articulating 
vowels, are formed in the following manner : The diphthong, 
by ſounding both vowels equally in the time of one ; the con- 
ſonant-vowel again, by an unequal diviſion of this time, or by 
ſliding quickly from the poſition of the two extreme vowels / 
and u, to the vocal ſound which is to be thus articulated. 

HAviNG thus ſhown that there is in nature a perfect alpha- 
bet as the principles of ſpeech, at leaſt that there is an alphabet 
which is perfectly definable in ſcience, it 1s propoſed to adhere 
ſtrictly to this alphabet as the principles of writing, with a 
view to perfect ſpeech, in having diſtin ſounds-; and to per- 
fet writing, in having ſteady principles for the commutation 
of ſound and figure. 

To give ſome idea of this; there are juſt two practicable 
ways of writing ſpeech with any manner of advantage. Theſe 
are either by figuring ſimple ſounds, which is the alphabetical 
method, or by figuring compound ſounds, which is the verbal 

method. | 
Tux Engliſh method, which ſhould be alphabetical, is not 
truly fo, ſeeing it has departed egregiouſly from its principles, 
in fo far adopting the other method; this is that of typifying 
words by means of ſigns, which are not expreſſive of the ſound, 
but of the ſenſe ; whereas it ſhould employ only thoſe ſigns 
which have affixed to them an unalterable expreſſion, not of 
the ſenſe, but of the ſound. We write a word by a combina- 
tion of letters, not properly expreſſive of the ſpeech which we 


pronounce, 


14 HISTORY of the SOCIETY. 


pronounce, but conventionally ſpecifying the word which we 
then render into ſpeech. 

Tu advantages ariſing from a ſtrict adherence to the ſcien- 
tific method of the alphabet, are of two kinds; one relating 
immediately to the people who would thus acquire great facility 
in learning to read and write ; the other relating immediately 
to the language, which would thus become uniform and ſteady, 
and would avoid corruption. 

Ir a perſon has learned to write every vocal ſound, and every 
articulation which his organs form for the uſe of ſpeech, all 
which are compriſed within the compaſs of the alphabet, he 
has it in his power to write any ſpeech which he is able to pro- 
nounce. He would alſo write that ſpeech preciſely in the man- 
ner that every other perſon, who has learned the alphabet, muſt 
render 1t again 1n reading. 

Now, if a language ſhould be thus perfectly repreſented in 
the writing, the perfection of our ſpeech might be, in this man- 
ner, communicated among the learned of the nation, and the 
improvements of our ſpeech would be diſperſed with our wri- 
tings, by means of the improvement of our ſcience. 

Bor if, in writing our language, any other method is pur- 
ſued, which is different from the ſcientific analyſis of our 
ſpeech, and elemental characteriſing of our vocal ſounds, there 
will then be no fixed relation between our writing and the pro- 
nunciation of our language; and, in that caſe, no literary per- 
fection in our education, will have any tendency to improve the 
language of the nation. 

Wir regard to a reformation of our preſent method, if, on 


the one hand, the orthographical practice of this nation has— 


only deviated from the truth of ſcience in a ſmall degree, it 
may be eaſily corrected by the ęxertion of literary men, when 
they conſider the danger of ſuch a growing evil. 

Now, that there is truly danger in the caſe, muſt appear 


by conſidering how little apprehenſion there is in general of this. 


error 


l 
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error in our practice, notwithſtanding the length to which it is 
arrived. 

Ir, on the other hand, our writing has departed much from 
the rules of juſt orthography, in that caſe, however well dil- 
poſed for a reformation, it is not in the power of a few indi- 
viduals, to make fo great a change in the literary ſyſtem of the 
country, as this reformation would require. 

Bor if there is to be acknowledged any advantage in the al- 
phabetical method, the very difficulty of undertaking ſuch a 
reformation, affords the ſtrongeſt argument for the expediency 
of the meaſure. | 

Tuis will appear by conſidering, that in departing from the 
alphabetical rule, we loſe the literary advantage of the elemental 
method ; at the ſame time, we do not derive from the verbal 
method, then ſo far purſued, that benefit which the Chineſe 
have, in compenſation for their want of alphabetical ortho- 
graphy. 

Tur corruption of the Chineſe orthography may naturally 
lead to the introduction of the alphabetical method. But the 
corruption of the alphabetical method, while it introduces a 
real difficulty and confuſion into our orthography, is attended 
with no advantage, except perhaps the ideal pleaſure of ſome 
ſpeculative men, when in purſuit of the derivation of the lan- 


guage. 


Phy/. Cl. Dr WALKER, Profeſſor of Natural Hiſtory, read 
a paper on Petrifaction, by EvEeRARDus JOANNES THOMASSEN 
a THEUSSINCK, of Zwoll in Holland. 


Lit, Cl. Dr HuTToN read a continuation of his Diſſerta— 
tion on Written Language as a Sign of Speech. [See /upra, 
June 19.) 
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experiments on 
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Nov. 20. 
Dr Hutton on 
written lan- 
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Nov. 27. 


General Mect- 
ing. 


Dec. 4 


Dr Home en 
the comparative 
flrength of dif- 
terent tonics in 


dyſpepſia. 


Jetter relative 
% the Kraken. 
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Phy/. Cl. Mr RovbisoN read a Letter from Dr CuaRLEs 
HuTToON, Profeſſor of Mathematics in the Military Academy of 
Woolwich, containing an Account of ſome Experiments on the 
Force of Congelation, made at Quebec in 1784 and 1785, by 
Major EDwARD Williams of the Royal Artillery. This let- 
ter and account are printed in this volume. [No. V. Phy/. Cl. 


Lit. Cl. Dr Horror read the remainder of his Diſſerta- 
tion on Written Language as a Sign of Speech. [See /upra, 
June 19. ] | | 


A GENERAL Meeting of the Society was held for the annual 
election of the Office-bearers of the Society. [See Vol. I. Ap- 
pendix to the Hiſtory of the Society. ] 


Phy/. Cl. Dr Fraxcis Hou read an Account of ſome Ex- 
periments on the comparative Strength of different Tonics in 
Dyſpepſia. 


AT the ſame Meeting, a Letter was read from JohN RAMS(x 
L'amy, Eſq; one of the Juſtices of Peace for the county of 
Forfar, and Mr Journ Gvu1LD, one of the Magiſtrates of Dun- 
dee, incloſing an affidavit made before them, of JENs ANDER- 
SON, maſter, and Maps ]ENSON, mate of a Norwegian ſhip, 
relating to the appearance of a ſuppoſed kraken or ſea-worm, 
on Sunday, Auguſt 5. 1780. about 15 leagues to the eaſtward 
of the coaſt of Scotland, in north latitude 56.16. The appear- 
ance was that of three low iſlands or ſand-banks of a grayiſh 
colour, within leſs than a mile's diſtance from the ſhip, and ex- 
tending about three miles from the one extremity to the other. 
It remained in fight about fifty minutes, and upon the ſpring- 
ing up of a breeze, gradually ſunk into the water. The ac- 
count contains no further particulars worthy of notice, and 1s 


perfectly conſiſtent with the idea of this being nothing more 
| than 
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than a fog-bank, of which the appearances are familiar to ma- 
riners. | 


Lit. Cl. Mr Joux RoB180N, General Secretary, read part of 
a Diſſertation by the Reverend Mr WALTER Lou xs, Miniſter 
of Erſkine, on Muſic and Poetry. The Diſſertation is printed 
in this volume. [No. III. Lit. C. 


Phyſ. Cl. Tux Secretary read an Account by Dr CHARLES 
HuTToN of Woolwich, of ſome Experiments made by him to 
determine the Reſiſtance of the Air to Bodies moved through 
it. This Account is publiſhed in this volume, [No. VI. 


Phy/. Cl.] 


Lit. Cl. Mr Rop1s0N read a continuation of the Reverend 


Mr YouNc's Diſſertation on Muſic and Poetry, printed in this 
volume. [No. III. Lit. Cl.] 


A GENERAL Meeting of the Royal Society was held for the 
election of Members. [See Liſt in the Appendix to Vol. I. 
Part I. | : 

Dr WALKER exhibited to the Meeting ſeveral ſpecimens of 
natural productions and artificial rarities which had been pre- 
ſented to the Society in the courſe of the laſt year. Theſe were 
ordered to be repoſited in a proper place of the Muſrum of the 
Univerſity, and a liſt was directed to be made out, and printed 
in the Appendix to the hiſtorical part of this volume. [Sec 
Appendix. ] 


AT the ſame Meeting, the Secretary preſented to the Society 
the following works: Traits Analytique des Mouvemens dfb 
des Corps Celefles, par M. Drionts de Scjour ; and FE/i /ir lu 
Flude Electrique, par feu M. LE Cour de Treſſan; the former 

Vor. II. (C) 
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ſent to the Society by the author, the latter by M. L' ABB E 
TRESSAN, the author's ſon. The Secretary alſo preſented from 
Dr BLANE his Obſervations on the Diſeaſes of Seamen. Theſe 


books are in the liſt of donations printed in Vol, I. of the So- 
ciety's Tranſactions, 


Phy/. Cl. Mr Profeſſor Roßiso read a Compariſon of the 
Theory of the Motion of the New Planet, read by him laſt 


year, with ſome additional obſervations made by him fince. 
[See Vol. I. No. XI. Phy/. Cl.] 


AT the ſame Meeting, Dr WALKER read an Extract from an 
Account of the Volcanic Eruptions in Iceland during the year 


1783. 


Lit. CI. Mr Roßiso read the remaining part of the Re- 
verend Mr WALTER YOUNG's Diſſertation on Muſic and Poc- 
try; which is printed in this volume. [No. III. Lit. Cl.] 


Phy/. Cl. Dr FRAN cis Home read an Account of ſome 


Medical Experiments made by him upon the Digitalis. 


Lit. Cl. Mr DarLzEr read a Diſſertation by Dr JAMES 
BEATTIE, Profeſſor of Philoſophy in the Mariſchal College of 
Aberdeen, entitled, Remarks on ſome Paſſages of the ſixth Book 
of the Eneid. This Diſſertation is printed in this volume. 
[No. II. Lit. Cl.] 


Phy/. Cl. GEORGE WALLACE, Eſq; Advocate, read a part of 
a Diſlertation on the Cauſes of the Diſagreeableneſs and Cold- 
neſs of the Eaſt Wind. The author did not incline that any 


abſtraQ ſhould be given of this Diſſertation. 
Lit. 


* Ld rn 
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Lit. Cl. Mr MAcoNOCHIE communicated from RoBERT BOGLE 
of Daldowie, Eſq; a copy of a letter, written in 1773, by the 
Teſhoo Lama of Thibet, to WARREN HasTINGs, Eſq; Governor- 
general of Bengal, while a brother of Mr Boorx's was reſiding 
at the Lama's court, as envoy from Mr HasTiNGs. Mr Maco- 
NOCHIE remarked, that the turn of thought and expreſſion ren- 
dered the letter a very great curioſity ; but that it was ſtill 
more intereſting on two accounts: 7%, That it eſtabliſhed be- 
yond all queſtion, that the Teſhoo Lama, though a Pontiff of 
inferior rank to the Dalai Lama, is underſtood to poſſeſs the 
ſoul of ſaints, or divine perſonages that flouriſhed in former 
times, and to retain the remembrance of what happened to 
them in thoſe paſt periods of exiſtence, 2%, That the ſame 
places which are regarded in Bengal as peculiarly ſacred, arc 
likewiſe regarded by the religion of Fo as holy ; that the Teſhoo 
Lama, in ſome of his former ſtates of exiſtence, is ſuppoſed to 
have reſided in thoſe places ; that the Ganges, ſo revered among 
the Brahmins, 1s alſo revered by the worſhippers of Fo; and 
that the reference by the followers of that religion in Japan, to 
ſome region in India, as the origin and holy land of their 
faith, 1s here aſcertained to belong to Bengal. Theſe circum- 
ſtances, he thought, ſuggeſted very important reflections with 
regard to the hiſtory of the religions of Eaſtern Aſia, 

THE letter 1s as follows : 


From TESHOO LAMA to the GoveRNoR. 


Received the 224 July 1775. 


Mr BocLE, whom, out of your kindneſs, you were pleaſed 
to ſend into this quarter, having (thank God) arrived here in 
perfect health, I had, at an auſpicious hour, the pleaſure of an 
interview with him, and was rendered ſo completely happy on 
the occaſion, that it might in reality have been thought an in- 


) (C 2) * terview 


1757. 
April 16, 
Letter from the 


Jeſhoo Lama to 


Mr Haltings. 
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terview with yourſelf. The letter which you addreſſed to me, 
and the preſents you ſent by Mr BocLE, I have likewiſe re- 
ceived ſafe. May your happineſs and proſperity daily in- 
creaſe, All the particulars which Mr Bod verbally repre- 
ſented to me, I perfectly underſtand. You were pleaſed to 
write me, that you had ſent orders for eſtabliſhing peace with 
the Debe Doria, agreeable to my requeſt. True; the pleaſure 
theſe particulars gave me, it is impoſſible to expreſs. When 
you, out of pure friendſhip, are induced thus readily to com- 
ply with a requeſt of mine, what return can I make you for 
it, but offer you my prayers ? You have laid me under an ob- 
ligation to you for ever ; and I hope that you will every where 
prove victorious and ſucceſsful. What can I ſay to you of my 
own ſituation ? In former ages, I repeatedly received my ex- 
iſtence from Allahabad, Benares, Patna, Purnea, and other 
places in Bengal and Orilla ; and having ever enjoyed much 
happineſs from thoſe places, I have imbibed a partiality for 
them; and a ſincere love and affection for their inhabitants 
are ſtrongly impreſſed on my heart. The well known place of 
Outragund gave me my laſt exiſtence; and thanks be to Gop, 
the inhabitants of this quarter are all content and ſatisfied with 
me. Where my ſpiritual eſſence will tranſmigrate to next, will 
hereafter be ſeen. At preſent, here I fit in this icy country, 
in obedience and ſubjection to the Emperor of China. I have 
long had a deſire of ſeeing you, and the dominions and people 
over whom you rule; but hitherto many cauſes have occurred 
to prevent me, whatever may happen in future. My travelling fo 
far as your country, to obtain a perſonal interview with you, 
muſt, however, be attended with many unſurmountable dith- 
culties, and Providence has decreed that we ſhould be at this 
neceſſary diſtance from each other. From this conſideration, 
I am induced to requeſt that you will grant me a piece of 
ground near the ſea- ſide, that I may build a houſe of wor- 
{hip thereupon ; and for the expences of building it, I have 


«ſent 


eit 
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« ſont an hundred pieces of gold by Mr Bock, together with 
e ſome carpets, cloths, and other neceſſaries, which he will ſhew 
you, for the decoration of it; and I requeſt that you will do 
ame the favour to let the houſe be immediately built, and the 
© things put up; and as ſoon as the cold ſeaſon ſets in, I will 
* certainly diſpatch.to you ſome of my own people, if not ſome 
* of the family of the Lama, who 1s patron of the Emperor of 
„China. I hope that you will receive them with kindneſs, and 
* ſend ſome of your own ſervants with them, to viſit every place 
* of worſhip at Allahabad, Benares, &c. for the diſcharge of their 
religious duties. As this country is under the abſolute ſove— 
** reignty of the Emperor of China, who maintains an active and 
** unrelaxed control over all its affairs; and as the forming of any 
connection or friendſhip with foreign powers is contrary to his 
** pleaſure, it will frequently be out of my power to diſpatch any 
** meſſengers to you. However, it will be impoſſible to eltacc the 
* remembrance of you out of my mind; and [ ſhall always pray 
for the increaſe of your happineſs and proſperity, and, in re- 
turn, I hope you will frequently favour me with accounts of 
your health. To avoid troubling you, and intruding longer 
upon your time with my incorrect ſtyle, I ſhall conclude this, 
but beg you will favour me with an anſwer ; and l ſhall take 
an opportunity of addreſſing you by every perſon who goes 
from hence into your part of the world. I have repreſented all 
** particulars to Mr BoGLE, who will communicate them to you, 
* and I hope you will conſent to them. 


[On a ſeparate paper. | 


Aviso, in compliance with my requeſt, put an end to 
* hoſlilities with the Debe Raja, and eſtabliſhed a peace with 
him, you have thereby conferred upon me the greateſt obliga- 
tion. As a teſtimony whereof, I ſend you a preſent of a few 
things; and, although not worth acceptance, I beg you will ac- 


*2/ CEPT 


June 18. 


Dr Gregory on 
the moods of 
verbs. 


July 2. 
Mr Wallace on 
the caſt wind. 


Letter from the 
Preſident de 
Virly. | 


On the uſe of 
cauſtic alkali in 
the cure of gra- 
veliſh diſorders. 
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* cept of them, merely upon this conſideration, that a green leaf 
is a preſent from a hermit. 


* 


4 Lift of Preſents. 


« 8 pieces of China ſatin. 
* I filver talent of China. 
** 1 Pelong handkerchief. 


* I CAN make no ſuitable return for your friendſhip from this 
part of the world, and I hope you will excuſe it. PooRUN 
KER CusHo00 will have the honour of paying his reſpects to 
* you; and I hope you will grant him your favour and protec- 
* tion in the buſineſs with which he is entruſted.” 


Lit. Cl. Dr GREGORY read a Philological Diſſertation, en- 
titled, Theory of the Moods of Verbs; which is publiſhed in 
this volume. [No. IV. L it. Cl.] 


Phyſ. Cl. Mr GEORGE WALLACE read the continuation of 
his Diſſertation on the Cauſes of the Diſagreeableneſs and Cold- 
neſs of the Eaſt Wind. [See /upra, April 2.] 


AT the ſame Meeting, the following Letter from the Preſident 
de Virly, at Dijon, was read: 


A Paris ce 10me Mars 1787. 


* IL ſera peut etre agreable a la Societe d'apprendre que l'on 
a applique à Dijon, avec ſucces un remede que l'on doit à 
% un medecin de votre iſle: l'alkali cauſtique pris interieure- 
© ment pour le calcul ou la pierre. M. DuRAN DE, medecin 
“ de cette ville a eu un malade qui avoit rendu beaucoup de 
% gravier par les urines, et avoit de grandes douleurs. Le ma- 


* 


c 


lade, en meme tems, ne vouloit pas entendre parler de ſe 
| “ faire 
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faire ſonder. M. DURANDE lui a adminiſtré Palkali cauſti- 
que dans un bouillon de veau, qui contenoit A peu pres une 
livre d'eau. Il a commence par dix gouttes, et a fini, en 
augmentant la doſe, par l'adminiſtrer juſqu'a quarante 
gouttes. Au bout de ſix ſemaines, les accidens avoient telle- 
ment ceſſè que le malade a dit n'avoir plus beſoin de rien. 
Il y a dix mois, et il ſe trouve tres bien. 

& Un autre malade a commence le meme remede. Un verre 
de ſon urine le cinquieme jour de traitement, tems auquel 
il prenoit douze gouttes d'alkali cauſtique, a été eſſaye, Le 
papier de Fernambouc 8'eſt tres legerement alters. L'eau 
chargee d'air fixe a trouble un verre de cette urine, et y a oc- 
caſionè un tres leger depot. On ſait que l'eau gaſeuſe re- 
prend Valkali a la matiere du calcul. 

* Ox s'etoit aſſure par le papier teint avec le jus de mauve 
que le bouillon ne denaturoit point Valkali cauſtique. Il faut 
avoir ſoin que Valkali ſoit bien cauſtique, et n'aye pas perdu 
fa vertu par le contact de T air. 

* IL veſt preſente a moi un fait en Angleterre, qui, je crois, 
n'a pas EtE encore oblerve. Ceſt une éſpece de baſalte artifi- 
ciel. En examinant, aupres de Sheffield, des matériaux pour 
reparer la route, je caſſai pluſieurs de ces morceaux de terre 
cuite dont on fe ſert dans pluſieurs endroits de Angleterre 
pour reparer les chemins. Ces morceaux ſe caſſoient en 
priſmes hexagones tres réguliers, tels que ceux des baſaltes. 
Les differentes perſonnes a qui je les ai montres, notamment 
M. WATT, ne les connoiſſoient pas. Je n'en avois jamais vu 
non plus. Je vous ſerai oblige Monſieur, de communiquer 


ce fait a Monſ. le Dr Hu rro, qui a fait beaucoup d'obſer- 


vations, dont on verra ſurement la publicite avec grand plai- 
fir. J'ai Phonneur d'«tre,” fc. 


Lit. Cl. Dr GREGORY read the continuation of his Theory of 
the Moods of Verbs, publiſhed in this volume. [No. IV. Lit. Cl.] 


Phy/. 


Of an artificial 
bataltes., 


July 16. 
Dr Gregory or, 


the mods of 
velbs, 


24 HISTORY F the SOCIETY. 
1787. 


. - Fh. Cl. Dr Jamts ANDERSON laid before the Society a 

cochinea, —Ffpecimen of a new ſpecies of cochineal, lately diſcovered on the 
coaſt of Coromandel by James ANDERSON, M. D. Phyſician- 
general at Madraſs. 

= rw dns AT the ſame Meeting, Mr Commiſhoner SmiTn acquaint- 


OPTI ed the Society, that the Count de WinpiscuorRATzZ had 
tranſmitted to him three Diſſertations, offered as ſolutions of 
his Problem, [See Tranſactions, Vol. I. Hiſt. of the Soc. p. 37. 
& 45.] and had defired the judgment of the Society upon their 
merits, The Society referred the conſideration of theſe papers 
to Mr SmiTH, Mr HENRY MACKENZIE of the Exchequer, and 
Mr WILLIAM CRaic, Advocate, as a Committee to peruſe and 
conſider them, and to report their opinion to the Society at a 
ſubſequent Meeting. 


Nov. g. Phy/. Cl. Dr WALKER, Profeſſor of Natural Hiſtory, read 


2 part of a Diſſertation, written by Mr LochkAp, on the Natural 


— Hiſtory of Madeira. 


* 


PA ba Lit. CI. Mr DALzZEL read the continuation of his Diſ- 
r aizet On 1 : : : 
the Geck x. ſertation on certain Analogies obſerved by the Greeks in the 


uſe of their Letters; and particularly of the Letter T. [See 
ſupra, Dec. 19. 1785+] 


n 4 | A GENERAL Meeting of the Royal Society was held for the 
ing. election of General Office-bearers for the enſuing year; when 


all thoſe of the preceding year were re-elected. 


— Ph. Cl. Dr James HuTToN read Anſwers by him to the 
"wer to bl. Objections of M. DE Luc, with regard to his Theory of Rain, 
1 (publiſhed in Tranſactions, Vol. I. No. II. Phy/. Cl.) Theſe 
Anſwers are printed in this volume. [No. VIII. Phy/. Cl.] 


Lit. 
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Lit. Cl, Mr DALZz EL read an Eſſay on the Standard of 
Taſte, and on the Nature and Hiſtory of Criticiſm. He did 
not incline that this Eſſay, or any abſtract of it, ſhould be 


printed in this volume. 


HISTORY of the SOCIETY, 


He alſo read a ſhort Eſſay by the Reverend Mr RoßERTSON, 
Miniſter of Dalmeny, on the Subjunctive Mode in Engliſh Verbs, 
and on Hall and will. The author did not incline that any 
account of this Eſſay ſhould be given in this volume. 


Phy/. Cl. Dr WALKER read a continuation of Mr LochEAP's 
paper on the Natural Hiſtory of Madeira. [See /upra, Nov. 5.1757. ] 


Lit. Cl, Mr MacoNnocuis read a paper containing Obſerva- 
tions reſpecting the Country, Religion, Political Inſtitutions, 
and Sciences of the Hindoos. | 


AT the ſame Meeting, Mr Commiſſioner SMm1TH reported the 
opinion of the Committee appointed to examine the three Diſ- 
ſertations offered as Solutions of the Count de WIN DISC A- 
GRATZ's Problem, [See /upra, Aug. 6. 1787.]; which was, 
That none of the three Diſſertations amounted, either to a ſolu- 
tion, or to an approximation towards a ſolution of that pro- 
blem. The Committee,” however, intimated their opinion, that 
one of theſe Diſſertations, ſuperſcribed with the following ſen- 
rence, Si quid noviſti rectius iſlis, &c. though neither a ſolution 
of the problem nor an approximation to it, was a work of great 
merit. The Royal Society, hereupon, pronounced their judg- 
ment in terms of the ſaid report; and they requeſted Mr Frastn 
TYTLER to tranſmit this judgment, and the opinion of the 
Committee, by a letter to the Count de WIN DISCHñCRATzZ. 


A GENERAL Meeting of the Royal Society was held for the 


election of Members. [See Liſt in the Appendix to the Hiſtory 
of the Society.] 


Vol. II. 


D) Phy/. 


1787. 


Dec. 17. 


Mr Dalzel on 
the ſtandard of 


taſte. 


Mr Robertfon 
on the ſubjunc. 
tive mode in 

Engliſh verbs. 


1788. 


Jan. 7. 
Mr Lochead on 
the nat. hiſt. of 
Madeira. 


Jan. 21. 
Mr Maconochie 
on the Hurdoos. 


Report and 
judgment rela- 
tive to the 


Count de Win- 


diſchgratz's 
problem. 


Jan. 28. 
Gencral es: 
rg, 


1788. 
Feb. 4. | 
Sir ane” Hall 


on Lavoiſier's 
theory of che- 
miltry, 


Feb. 18. 


Dr Hill on ſy- 
nonymous 
words. 


March 3. 


Sir James Hall 
on Lavoiſier's 
chemiſtry, 


Spirits diſtilled 
from carrots. 


March 19. 
Biographical 


account of the 
Lord Preſident 
Dundas. 


Mr Ramſay on 
the funeral rites 


of the High- 
landers. 


_ April 7. 
Mr Robiſon on 


the motion of 
12 ht. 
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Phy}. Cl, Sir James HALL, Baronet, read part of a paper 
entitled, A View of M. LavoisrER's new Theory of Chemiſtry. 
He did not incline that this paper, or any abſtract of it, ſhould 
be printed in this volume. 


Lit. Cl. Dr Jonn HII read part of an Eſſay on Synony- 
mous Words. As this Eſſay forms part of a larger work, which 
is not yet completed, the author did not chuſe that any abſtract 
of it ſhould be given in this volume. 


Phy/. Cl. Sir Jamzs HALL read a ſecond part of his paper 
on M. LAvolsiER's new Theory of Chemiſtry. [See ſupra, 
Feb. 4.] 


Ar the ſame Meeting, the Secretary read a communication 
from Dr HunTEeR and Mr HornsyY of York, reſpecting the 
Diſtillation of Ardent Spirits from Carrots. A ſpecimen of the 
Spirits had likewiſe been ſent to the Royal Society. The So- 
ciety appointed Dr BLAck, Dr HuTToON, and Mr JAMES Rus- 
SELL, ſurgeon, to examine this account, together with the ſpe- 
cimen of the ſpirits, and to report upon the ſame. 


Lit. Cl. Mr FxASsER TYTLER read a Biographical Account 
of the late Lord Preſident DunDas ; which is publiſhed in this 
volume. [Appendix to the Hiſtory of the Society.] 


Mr Profeſſor FiNLAYs0N read a Diſſertation by JohN RAm- 
SAY, Eſq; of Auchtertyre, on the Funeral Rites of the High- 
landers. 


Phy}. Cl. Mr PLAYFAIR read a paper by Mr Jonun RosB1s0N, 
Profeſſor of Natural Philoſophy, on the Motion of Light, as 
affected by Refracting and Reflecting Subſtances, which are 
alſo in motion. This paper is publiſhed in this volume. [No. XI. 
Phy}. Cl.] 


AT 
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AT the ſame Meeting, Sir James HALL read the concluding 
part of his View of M. LavoisIER's Theory of Chemiſtry. 


[See ſupra, Feb. 4. and March 3. 1788. ] 


Lit. Cl. Mr HENRY MACKENZIE read an Account of the 
German Theatre, with Remarks upon Dramatic Performances 
in general. This paper is printed in this volume. [No. V. 


Lit. Cl. 


Phy/. Cl. Dr HuTTON read a paper on Phlogiſton, in an- 


{wer to the Obſervations of Sir James HALL, in his Account 


of M. LavoisrgR's Chemiſtry. 


Phyſ. Cl. Tux Society met this day extra ordinem. Dr HuT- 
TON read ſome further Obſervations on Phlogiſton ; and Sir 
James HALL read a paper in reply to Dr HuTToN's former 
Obfervations on that ſubject. 


A GENERA1, Meeting of the Royal Society was held for the 
election of Members. [See Liſt in the Appendix to the Hiſtory 
of the Society. ] 


Pl. Cl, An Account was read by Dr Aus ANDERSON, 
of thirteen letters from James ANDERSON, M. D. Phyſician at 
 Madrafs, to Sir JosEPH BANKs, F. R. 8. Lond. reſpecting the 
Diſcovery of a new ſpecies of Cochineal. [See ſupra, Aug. 6. 
1787.4 


Lit. Cl, Mr DaALzZEL read a Diſſertation by Mr Tuouas 


ROBERTSON, Miniſter of Dalmeny, on the Character of 
SHAKESPTEARE's HAMLET. 
lume. 


This paper is printed in this vo- 
No. VII. Lit. Cl.] 


(D 2) Phy/, 


1788. 
April 7. 
Sir James Hall 
on Lavoiſier's 

chemiſtry. 


April 21. 
Mr Mackenzie 


on the German 
theatre, 


May 5. 
Dr Hutton on 
phlogiſton, 


May t2. 
Dr Hutton and 
Sir James Hall 
on pblogiſton. 


Tune 28. 
General Mect- 
ing. 


July 7. 
Dr Anderion on 
a new {pecies of 
cochincal. 


July 21. 
Mr Robert! n 
on the character 
of Hamlet. 


1788. 


Nov. 3. 


Mr Small on 


ventilation. 


Spirits diſtilled 
from carrots. 
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Phy/. Cl. Mr DaLzer read an Eſſay on Ventilation, by 
ALEXANDER SMALL, Eſquire. 


| 

AT the ſame Meeting, a Report was preſented from Dr 
BLAck, Dr HuTToON, and Mr RussELL, on Dr HUNTER and 
Mr HorNsBy's proceſs for producing an ardent ſpirit from 
carrots. [See /upra, March 3. 1788.] The report is as follows: 


We have examined the ſample of ſpirits, which was ſent by 
Dr HUNTER of York to the Royal Society, and we have read 
the account of the experiment on the fermentation and diſtilla- 
tion of carrots by which the ſaid ſpirit was produced. The 
experiment was made by Mr THomas HoRN BV, druggiſt in 
York, with one ton and eight ſtone of carrots, which, after 
being expoſed to the air a few days to dry, weighed 160 ſtone, 
and meaſured 42 buſhels ; they were waſhed, topped and tailed, 
by which they loſt in weight 11 ſtone, and in meaſure ſeven bu- 
ſhels; being then cut, they were boiled with the proportion of 
24 gallons of water to one third of the above quantity of car- 
rots, until the whole was reduced to a tender pulp, which was 
done in three hours boiling. From this pulp, the juice was 
eaſily extracted by means of a preſs, and 200 gallons of juice 
were produced from the whole. This juice was boiled again 
with one pound of hops five hours, and then cooled to 66 of 
FAHRENHEIT, and fix quarts of yeaſt being added, it was ſet 
to ferment, The ſtrong fermentation laſted 48 hours, during 
which time the heat abated to 58 of FAHRENHEIT ; 12 gallons 
of unfermented juice, which had been reſerved, were then 
heated and added to the liquor, the heat of which was thus 
raiſed again to 66, and the fermentation was renewed for 24 
hours more, the air of the brewhouſe being all this time at 
46 and 44. The liquor was now turned, and continued to 
work three days from the bung ; and, laſtly, it was diſtilled, 
and the firſt diſtillation was rectified next day without any ad- 


dition. 
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dition. The produce was twelve gallons, of the ſame quality 
with the ſample. 


Ix our examination of this ſample, we found it reſembled a 


corn ſpirit in flavour, but was equal to a corn ſpirit of the beſt 


kind, and it was a proof ſpirit. 
Tux refuſe of the carrots weighed 48 ſtone, which, added to 


the tops and tails, made proviſion for hogs, beſide the waſh from 
the ſtill, which meaſured 114 gallons. 

Fou this experiment, Dr HunTER draws the following 
compariſon between the diſtillation of carrots and that of grain: 

20 tons of carrots, which will make 200 gallons of proof 
ſpirits, may be bought for L. 16. 

8 quarters of malt, or rather the materials for diſtillation, 
conſiſting of malt, wheat and rye, may be bought for L. 16, 
and will alſo make 200 gallons of proof ſpirit. 

Tux refuſe from the carrots will be 960 ſtone, which, at 1d. 
per ſtone, will ſell for L. 4. | 

Tux refuſe or grains from the malt, &c. will be 64 buſhels, 
each buſhel weighing about 3 ſtone, which, at 1 d. per ſtone, 

will ſell for 16 s. | e 

Tu Doctor, however, ſuppoſes, that the manufacturing of 
the ſpirit from carrots may be attended with more expence than 
che manufacturing of it from malt; but imagines that the greater 
value of the refuſe may compenſate for that expence, and that 
the ſaving of corn for other purpoſes, is an object worthy of 
attention and of encouragement. | 

> (Signed) JostPH BLACK. 
Ig9th May 1788. JaMEs RUSSELL, 
James HuTTON. 


Phy/. Cl. Dr WitLiam Waicur, F. R. S. Lond. read a Bo- 


tanical and Medical Account of the Quaſſia Simaruba ; which 
s printed in this volume. [No. X. Phyſ. Cl.] 


AT 


1788. 


Dec: 1. 


Dr Wright or. 
quaſſia ſimaru- 
ba. 


1788. 
Dec. t. 
Sir Ja. Hall on 


pumice ſtone. 


Mr Leſlie on 
the ſolution of 
certain math, 
problems. 


Dec. 15. 


Dr Hill on ſyn. 
word 9. 
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AT the ſame Meeting, Sir James HALL read a paper on the 
Formation of Pumice Stone. | 


Mr PLAvyraA1R read a paper by Mr JohN LESLIE, on the 
Solution of certain indeterminate Problems in Mathematics. 
This paper is printed in this volume. [No. XIV. PHY. Cl.] 


Lit. Cl. Dr Joun HILL read a continuation of his Eſſay on 
Synonymous Words. [See ſupra, Feb. 18. 1788.] 


APPEN- 


i 2 NÞbt-£. 


January 1. 1790. 


LIST of MrmMBERS or FETTOwWS of the Rovyar Society of 
Edinburgh, continued from January 1. 1788. when the firſt Vo- 
lume was publiſhed. 


OMITTED by miſtake in the former LIS r. 


Nobert Hamilton, M. D. Fellow of the Royal College of Phyſi- 
cians, and Phyſician at Lynn Regis, in Norfolk. P. 


Tas following were elected at the General Meeting, Jan. 28. 
1788. 


I. RESIDENT. 
Mr Robert Ker, Surgeon in Edinburgh, P. 


2. NON-RESIDENT. 


William Hamilton, M. A. Fellow of Trinity College, Dublin. I. 

Robert Adam, Eſq; Architect to King GEORGE III. and Queen 
CHARLOTTE, F. R. 8. & S. A. Lond. &c. I. 

Caleb Whiteford, Eſq; Lond. L. 

Major-general William Ray, F. R. S. Lond. P. 

George Demp/ler, Eſq; of Dunnichen. I. 

Charles Thomas Hope, M. D. Profeſſor of Medicine in the Univer- 
ſity of Glaſgow, P. 


Mr 


Members cho. 
ſen, ſan. 28. 
1788, 


Members cho- 
ſen, June 23. 
1788. 


Members cho- 
ſen, Jan. 26. 


i780, 
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Mr Jobn Rennie, Engineer, London. P. 
Lieutenant Robert Arbuthnot. L. 


3. FOREIGN. 
M. L*Abbe Raynal. 


Tux following were elected at the General Meeting, June 23. 


1788. 


1. RESLDENT. 


Thomas Spens, M. D. Edinburgh. P. 

Lewis Alexander Grant, Eſq; of Grant, Advocate. L. 

David Smyth, Eſq; of Methven. L. 

Charles Hope, Eſq; Advocate. I. 

John Wilde, Eſq; As, L. 

The Reverend Mr Witham Moodie, Miniſter of St Andrew”; 
Church, Edinburgh. L. 


2. NoN-RESIDENT. 
Robert Cleghorn, M. D. Glaſgow. P. 


Robert Bogle, Eſq; of Daldowie. IL. 
William Liſter, M. D. Lond. 


Tux following were elected at the General Meeting, Jan. 26. 
1789. 
2. 1 


Bartholomew Parr, M. D. of Exeter. P. 
John Drummond, M. D. of Jamaica. P. 
Jobn Ogilvy, D. D. Miniſter at Midmar. L. 
n Robert Melvil. L. 


2. Fo- 
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2. FOREIGN. 
M. Guyot, of Paris. 


Mr 7effer/on, Miniſter Plenipotentiary from the States of Ame- 
rica, at Paris. 


Tux following were elected at the General Meeting, June 29. Members cho- 


ſen, June 29. 
1789. 1789. 


I. NON-RESIDENT. 
John Thomas Stanley, Eſq; of Alderley in Cheſhire, F. A. S. Lond, 


2. FOREIGN. 


Henry Engelbart, M. D. Profeſſor of the Practice of Phyſic in 
the Univerſity of Lunden. 


Joachim Ramm, M. D. of Riga. 


Vor. II. 400) Orrice- 
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, OFFICE-BEARERS of the SoctgTy. 


General office» OFFICE-BEARERS elected for the enſuing year, at the General 


bearers, 


Meeting held for that purpoſe, Nov. 30. 1789. 


Preſident. 


His Grace the Duke of BuccLEtuGn. 


Vice-Preſidents. 
Right Hon. Henry Dundas, | Lord Dun/innan. 


Secretary. | Treaſurer, 
Mr Yohn Robiſon. | Mr Alex. Keith. 
Counſellors. 
Dr James Hutton. | Lord Elliock. 
Mr Geo. Fer gulſon. Major-Gen. Fletcher-Campbell. 
Mr Benjamin Bell. Mr Commiſſioner Edgar. 
Mr Dugald Stewart, Sir William Miller, Bart. 
Dr Daniel Rutherford, Dr Adam Ferguſon, 
Dr Fames Gregory. | Lord Dreghorn. 
OFFICE- 


3 Pn N kane, ates. 5. 
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OFFICE-BEARERS of the two CLASSES. 


PaysICAL CLASS. 


3 3 ., age Oh 7 * * Sc a HH A * - 
* n * ny. r ö 8 
» * „ „ — N — W 


f Preſidents. 


1 Dr Milliam Cullen. Dr Alexander Monro, 
7g Dr Francis Home. Dr Joſeph Black. 


Secretaries. 


| Dr Jobn Walker. | Mr Y Playfair *. 


r 


LITERARY CLASS. 


Preſidents. 
Mr Baron Gordon. Dr William Robert ſon. 
Mr Commiſſioner Smith. Dr Hugh Blair. 
Secretaries. 


Mr Alex. Fraſer Tytler. | Mr Andrew Dalzel. 


Who had alſo been cleQed at the General Meeting, June 29. 1789, on the reſignation 
of Dr Gregory. 
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Office-bearers 
of the claſles, 
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LIST of MRMBERS deceaſed, continued from the firſt volume, 


Hary Spens, D. D. Profeſſor of Divinity in the Univerſity of 
St Andrew's. November 27. 1787. 

The Right Hon. Robert Dundas of Arniſton, Lord Prefident of 
the Court of Seſſion. December 13. 1787. 

John Dry/dale, D. D. one of the Miniſters of Edinburgh, Dean 
of the Chapel Royal, and Principal Clerk to the Church of 
Scotland. June 16. 1788. 

John Macfarlan, D. D. Miniſter of Canongate, and Almoner to 
his Majeſty. December 24. 1788. 

The Reverend Mr John Logan, formerly one of the Miniſters 
of Leith. December 28. 1788. 

The Right Hon. Sir Thomas Miller, of Glenlee, Baronet, Lord 
Preſident of the Court of Seſhon. September 27. 1789. 


> 


FoREIGN MEMBERS deceaſed. 


M. le Comte de Buffon. April 16. 1788. 
Petrus Camper, M. D. Holland. 1789. 


SINCE the publication of the preceding volume, the follow- 
ing BloGRAPHICAL ACCOUNTS have been read at different 
Meetings of the Claſſes, 
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I. AccouNnT of the Right Honourable ROBERT DUNDAsS of 
Arniſton, Lord Preſident of the Court of Seſſion in Scotland, 
F. R. S. EDIN. &c. 


Read by ALEX. FRASER TYTLER, Lis Advocate, March 17. 1788. ] 


OBERT DUNDAS of Arniſton, late Lord Preſident of 
the Court of Seſſion, was the deſcendant of a family to 
which the hiſtorian and genealogiſt have aſſigned an origin of 
high antiquity and ſplendor *, but which has been {till more 
remarkable for producing a ſeries of men, eminently diſtin- 
guiſhed for their public ſervices in the higheſt civil offices of 
this country. If the pride of anceſtry is ever allowable, it is 


where thoſe anceſtors have adorned the ſtations which they 


filled, by that genuine merit which, independently of rank, 
muſt have entitled them to the reſpec and eſteem of their fel- 
low-citizens. Such were the progenitors of the late Lord Pre- 
ſident, whoſe family has produced a ſucceſſion of men, who, 
for four generations, have diſcharged the higheſt offices of the 
law in this country with equal abilities and integrity. 

As the merits of ſome of theſe eminent perſons entitle them 
to more than general eulogy, and as there are ſome circum- 
ſtances of their lives and characters too honovrable, and indeed 
too exemplary to be paſled over in ſilence, I ſhall here mention 


4 
Sir James Dunpas, firſt Baron of Arniſton, Governor of Berwick, and kniphted 


by King James VI. was the third ſon of Gro Duxnas of Dundas, (by Caruxkixk, 
daughter of Lavxexce Lord ({/\1phant) the ſixteenth in deſcent from the Duxrars Earl; 


of March, who; according to Sir Ja. Datxywmerte, Crawrurn, Nisngr, Sc. derive 


their origin from the Saxon Kings of England, 
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a few anecdotes reſpecting them, as introductory to the account 
of lis life, on whom I mean more particularly to enlarge. 


| 
Sir [Aus DuxDas of Arniſton, eldeſt fon of Sir James 


DuNnDas, Governor of Berwick, by MARx, the daughter of 
GEORGE Home of Wedderburn, had the honour of knighthood 


_ conferred on him by CHARLES I. In the earlier part of his 


life, and in the courſe of a very liberal education, he had 
ſpent a conſiderable time abroad, and viſited the politeſt of the 
foreign Courts. On his return to his native country, he was 
choſen Repreſentative of the county of Edinburgh in the Scot- 
tiſh Parliament ; and, in the moſt difficult of times, when pu- 
blic virtue was put to the ſevereſt trials, uniformly maintained 
the character of a ſteady and fincere patriot. He diſapproved, 
as did many of the belt friends of their King and Country, of 
thoſe violent meaſures by which CHARLES, miſguided by Lav, 
endeavoured to force this kingdom to ſubmit to the Epiſcopal 
hierarchy. The eccleſiaſtical and the civil liberties of the king- 
dom were juſtly regarded as moſt intimately connected with 
each other. The Church of Scotland, in all periods of its hi- 
ſtory, whatever had been its form of government and diſci- 
pline, had uniformly rejected the idea of dependence on the 
Metropolitan ſees of England“; and at this time, even thoſe 
among the Scots who approved of the Epiſcopal forms, could 
not brook that rules of diſcipline ſhould be preſcribed to them 
by Engliſh eccleſiaſtics. They were juſtly indignant at thoſe 
meaſures which they conſidered as a tyrannical endeavour to 
bring the National Church, hitherto independent, under a 
diſhonourable ſubjection to that of England; and they regarded 
the attempt to introduce an Engliſh liturgy, as preparatory to 
the introduction of Enghſh laws. This was the idea which 
prevailed with many virtuous men to ſign the National Covenant, 

which, 


* Tur conteſt for the independency of the National Church of Scotland had begun. 
as early as the reign of ALEXANDER I. . 


which, by preſenting a deliberate and a powerful oppoſition to 
that attack againſt their religious and civil liberties, bad fair 
to prevail with the Sovereign to abandon thoſe unconſtitutional 
attempts, and thus might have been the means of preſerving 
the peace of the kingdom. In this idea, Sir James DunDas, 
with many other ſincere and virtuous patriots, ſigned the Co- 
venant; though they ſaw afterwards, with regret, that the 
ſame aſſociation, which, with the well diſpoſed, might have 
been an inſtrument of peace, was converted into an engine of 
tumult and ſedition. 

ON the extinction of the monarchical government, the ſu— 
preme court of judicature in Scotland, the Court of Seſſion, 
was converted by OLIVER CROMWELL into a Commiſſion for the 
adminiſtration of jufiice, and partly ſupplied by Engliſh Judges. 
Upon the Reſtoration, that Court reſumed its ancient form ; 
and among the new Judges appointed by the Sovereign, was Sir 
James DunpDas of Arniſton, whoſe high character, in point of 
probity and natural abilities, was ſuch as to balance the want 
of an education to the law as a profeſhon. He was appointed 
a judge of the Court of Seſſion in 1662. 

In the end of the ſame year, CHARLES II. apprehenſive of 
that ſpirit of diſaffection to the government, which very generally 
prevailed in this country, found it neceſlary, with the advice of 
Parliament, to require all perſons holding offices in Scotland, 
to ſubſcribe a Declaration, importing that they held it unlawful 
to enter into Leagues and Covenants on pretence of reformation, 
or to take up arms againſt the king ; and, in particular, ab- 
juring thoſe bonds entitled the National and the Solemn League 
and Covenant as illegal and ſeditious aſſociations. | 

Tuls meaſure was complied with by ſome from principle, 
and by others from policy. The Chancellor of Scotland being 
directed to require the Judges of the Court of Seſſion to ſubſcribe 
the Declaration, under the penalty of loſing their offices, moſt 
of theſe, —it is to be preſumed, from Conſcience, —manifeſted 

an 


Account of 
Lord Preſident 
Dundas. 


Account of 
Lord Preſident 
Dandas, 


40 HISTORY of the SOCIETY. 


an eaſy compliance. Others, however, from the ſame honour. 
able motive, refuſed to renounce thoſe obligations, of which, 
though they regretted the abuſe, they approved of the princi- 
ple. Among that number was Sir James DunDas, who re- 
fuſed to ſign the Teſt-declaration, unleſs with a ſubjoined clauſe, 
importing his abjuration of the Covenant, “ in ſo far as it had 
led to deeds of actual rebellion.” This qualified compliance 
was rejected by the Sovereign, and the recuſant Judges were 
deprived of their offices. Their ſeats, however, were kept vacant 
for ſome time, in expectation, either that their ſcruples might 
be relaxed by the ſenſe of their ſubſtantial loſſes, or that ſome 
medium of accommodation might be deviſed for adjuſting the 
ſubject of difference. One expedient was propoſed, which, it 
is probable, originated from the Sovereign himſelf, as it ſavours 
remarkably of his code of eaſy morality. This was, that ſuch 
of the Judges as fcrupled to give an unlimited declaration, 
ſhould, for the ſake of example, ſuþſcribe /imply, as the law re- 
quired, but ſhould be allowed, if a private converſation with 
the King, to explain the ſenſe in which they underſtood thoſe 
oaths. | 
ON theſe ſingular terms, ſome of the deprived Judges were 
willing to redeem their offices. They repaired to London, had 
a private audience of his Majeſty, and returned with new com- 
miſſions in their pockets . But that conciliatory meaſure was 
propoſed in vain to Lord ARNIsTON. He adhered reſolutely 


and inflexibly to thoſe principles which he efteemed right. To 


the ſolicitation of a friend, who earneſtly intreated him, for his 
own ſake, for that of his family and of the public, to be . 
| | ed 


* Tazxr would juſtify their conduct by the prudent reaſoning which Cicero ulcd to 
LexTuLus. © Nam neque pugnandum contra tantas opes, ne que delendum, etiam ſi id 
© fieri poſſet, ſummorum civium principatum, neque permanendum in una ſententia, 
converſis rebus, ac bonorum voluntatibus immutatis; ſæd temporibus aſſentiendum.“ 


Cic. Epi. ad form. l. 1. ef. g. 
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fied with the propoſed expedient, he returned this memorable 
anſwer : © I have repeatedly told you that in this affair J have 
« acted from conſcience, I will never ſubſcribe that declara- 
« tion, unleſs I am allowed to qualify it; and if my /ub/cription is 
« to be public, I cannot be ſatisfied that the /alvo ſhould be latent.” 

Hrs ſeat in the Court of Seſſion was not filled up for three 
years ; during all which time, he was aſſailed in vain by the 
ſolicitations both of his brethren on the Bench, and of the 
King's Miniſters. Happy in the approbation of his own mind, 
and honoured with the eſteem of all men of worth, he retired 
to his family-ſeat of Arniſton ; and there, in the tranquil en- 
joyments of the country, 1n the gratification of a taſte for po- 


lite literature, and in the ſociety of his friends, he paſled the 
remainder of his days. 


Sir James DUNDAs died in the year 1679. RoBERT, his 
eldeſt ſon, by MARION, daughter of RoserT Lord Boyd, was 
bred to the profeſſion of the law. He repreſented the county 


of Edinburgh for many years in the Parliament of Scotland; 


and was appointed a Judge of the Court of Seſſion by King 
W1LLIAM in 1689. He filled that ſtation, during the period 
of thirty-ſeven years, with great honour and integrity ; and be- 
fore his death in 1727, had the ſatisfaction of ſeeing his eldeſt 
ſon * ſucceſhvely diſcharging the moſt important offices in the 
law, and though a very young man, far advanced in that 


ſplendid career in which he was deſtined to arrive at the ſum- 
mit of his profeſſion. 


Tunis was RoBeRT DuNpas of Arniſton, afterwards Lord 
Preſident of the Court of Seſſion, the Father of him who is the 
proper ſubject of this Memoir. Though in no period of his 
life diſtinguiſhed for laborious application to ſtudy, he had, in 

Vol.. II. (F) his 


* : 
| Born gth December 168 5. His mother was Marxcartr, daughter of Sir Ronzx'c 
51SCLA1IR of Stevenſon, | 
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his earlier years, improved his mind by an acquaintance with 
general literature; and he gained by practice, aided by uncom- 
mon acuteneſs of talents, a profound knowledge of the law. 

He had been but eight years at the bar, when his reputation 
pointed him out as the fitteſt perſon to hold the office of Soli- 
citor-general, to which he was appointed by King Georcs I. in 
I717. The ſtate of the country, recently the ſcene of rebel- 
lion, and till ſecretly fermenting with the rancour of party- 
contentions, was ſuch, as to require, on the part of the law-ofh- 
cers of the Crown, the utmoſt extent of political prudence; a 
zeal firm and fervent in its aim, but cautious in its exertions, 
and a humane moderation in the exerciſe of authority, which 
has ever been found more efficacious than ſeverity, in extin- 
guiſhing diſaffection to government. : 

THE office of Solicitor-general was preparatory to that of 
Lord Advocate for Scotland, to which Mr DunDas was ap- 
pointed in 1720. In 1722, he was elected Member of Parlia- 
ment for the county of Edinburgh; and, in that ſituation, he 
diſtinguiſhed himſelf by a moſt vigilant attention to all public 
meaſures, in which the intereſt of his country was concerned, 
and by a ſteady and patriotic regard for its intereſts. 

On the change of Miniſtry, which took place in 1725, when 
Sir RoBeRT WALPOLE and the Argyle party came into power, 
Mr DunDas was removed from his office of King's Advocate, 
and reſumed his ſtation without the bar, diſtinguiſhed only by 
the honourable title of Dean of the Faculty of Advocates, till 
he was raiſed to the Bench in 1737. For nine years, he filled 
the ſeat of an ordinary Judge of the Court of Seſſion, till the 
year 1748, when, on the death of Mr Duxcan Forts of 
Culloden, he was appointed to ſucceed him in the honourable 
and important office of Preſident of the Court. 

WHILE a barriſter, he ſhone equally as a powerful pleader 
and an ingenious reaſoner. To the quickeſt apprehenſion, he 
joined an uncommon ſolidity of judgment; and embracing in 

| his 
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his mind all the poſlible arguments which were applicable to his 
cauſe, he could, even in his unpremeditated pleadings, diſcover 
at once, and inſtantly attach himſelf to ſome ſtrong principle 
of law on which he built the whole of his reaſoning. His 
eloquence, though as various as the nature of the cauſe re- 

ired, was conſtantly ſubſervient to his judgment ; and though 
maſter of all the powers of expreſſion, he rarely indulged him- 
ſelf in what is properly termed declamation. A fine ſpecimen 
of his argumentative powers 1s to be found in the defence for 
CARNEGIE of Finhaven, on his indictment for the murder of 


the Earl of Strathmore. In that memorable trial, he had not 


only the merit of ſaving the life of the priſoner, but of eſta- 
bliſhing a point of the utmoſt conſequence to the ſecurity of 
life and hberty, the power of a jury, at that time queſtioned in 
this country, of returning a General Verdict on the guilt or in- 
nocence of the perſon accuſed. 

In Scotland, though General Veradlidts appear to have been au 
thoriſed by the moſt ancient practice of the criminal court, it 
had long been cuſtomary to conſider jurymen as tied down to 
determine ſimply, whether the facts in the libel were proved or 
not proved. This change from the ancient practice is ſuppoſed, 
with much reaſon, to have been introduced into this country in 
the latter part of the reign of CHARLES II.; at a time when we 
find the King's Advocate ſtrenuouſly contending, in his Sen 
Criminal Law, for the entire abolition of juries “. The latter 
was too ſtrong a meaſure, and would have been found of difli- 
cult accompliſhment ; the former was of eaſier attainment, and 
anſwered nearly the ſame end. The accuſed perſon, to ſatisfy 
appearances, and for the ſhew of juſtice, was ſtill to be tried by 
lus peers ; but his guilt or innocence was rarely within their 
cogniſance: that was decided by the laws, or by their interpret- 
ers, the Judges; and the jury, tied down to determine ſolely on 
the proof of fats, was compelled to ſurrender into the hands 

F 2 of 


* MaAckrxzig Crim. Law of Scotland, tit, 23. 
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of theſe Judges, and thus often to ſacrifice the life of a fellow- 
citizen, though convinced of his innocence, and earneſtly defi. 
rous of his acquittal. 

Tnvs matters ſtood till the celebrated trial of CARNEGIE of 
Finhaven, who, had the powers of a Scottiſh jury remained thus 
circumſcribed, muſt have ſuffered the puniſhment due to the 
fouleſt malefactor, for an act on which it is ſcarcely poſſible to 
affix a taint of blame . The Court had found the facts in the 
indictment relevant to infer the pains of law. The proof of thoſe 
fats was as clear as noon-day. There remained no hope for 
the priſoner, unleſs the jury ſhould be rouſed to aſſert a right 
which they had long relinquiſhed, and vindicate the privilege 
of deciding on the guilt or innocence of the accuſed. And this 
great point was gained by the powerful eloquence of the pri- 
ſoner's counſel. The jury found the priſoner Not Guilty. From 
that time, the right of a Scottiſh jury to return a General Verdi. 
is acknowledged to be of the very eſſence of that inſtitution. — 
And Gop forbid ! a period ſhould ever arrive, when that moſt 
valuable of rights ſhall again be called in queſtion. 

As a Judge, Lord ARNISTON diſtinguiſhed himſelf no lets 
by the vigour of his talents, and his knowledge of the laws, 
than by his ſtrict principles of honour and inflexible integrity. 
His own idea of the character, both of a Lawyer and of a 
Judge, remains, penned by himſelf, in that admirable eulo- 
gium on Lord NEWHALL, which ſtands upon the records of 
the Faculty of Advocates; and thoſe who yet remember the 
man of whom we now ſpeak, know that many of thoſe vari- 

: ous 


* James CarnEGiE of Finhaven, was tried before the Court of Juſticiary in Scotland, 
for the murder of CuARLES Earl of Strathmore, in 1728. At a meeting in the country, 
where the company had drank to intoxication, CarnEcrt of Finhaven having received the 
not abuſive language, and ſuſtained a perſonal outrage of the groſſeſt nature, from Lyovy 
of Bridgeton, drew his ſword, and ſtaggering forward to make a paſs at Bridgeton, 
killed the Earl of Strathmore, a perſon for whom he had the higheſt regard and eſteem 
and who unfortunately came between him and his antagoniſt, apparently in the view © 
ſeparating them. 
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dus talents and accompliſhments which he there applied to ano— 
ther, were in a peculiar manner his o-. 

Ty1s eminent and truly reſpectable man, after a life devoted 
to the public good, died in the 65th year of his age, on the 
26th day of Auguſt 1753. 

He left by his firſt wife, ELIZABETU, the daughter of Ro- 
zzxrT WATSON, Eſq; of Muirhouſe, a ſon, RonekT, the late 
Preſident of the Court of Seſſion, and two daughters. By his 
ſecond wife, ANNE, the daughter of Sir RoBERT GORDON of 
Invergordon, Baronet, he left five ſons and a daughter. Of 
this laſt marriage, is the Right Hon. Henry DUN DAS of Mel- 
ville, Treaſurer of the Navy ; whoſe various and ſplendid abi- 
lities, directed at firſt to the profeſſion of the law, and emi- 
nently diſplayed while he held the offices of Solicitor-general 
and Lord Advocate for Scotland, are now equally diſtinguiſhed 
in the Legiſlative Aſſembly, and in the Councils of his So- 
vereign. 


ROBERT Du NDAs of Arniſton, late Lord Preſident of the 
Court of Seſſion, was born on the 18th of July 1713. He re- 
ceived the earlicr parts of his education under a domeſtic tutor, 
and afterwards purſued the uſual courſe of academical ſtudies 
in the Univerſity of Edinburgh. In the end of the year 1733, 
he went to Utrecht, where the lectures on the Roman Law 
were at that time in conſiderable reputation. He remained 
abroad for four years ; and, during the receſs of ſtudy at the 
Univerſity, he ſpent a conſiderable time at Paris, and in viſiting 
ſeveral of the principal towns of France and the Low Countrics. 
RETURNING to Scotland in 1737, he was called to the bar in 
the beginning of the following year ; and, in his. earlieſt pu- 
blic appearances, gave ample proof of his inheriting, in their 
utmoſt extent, the abilities and genius of his family. His elo- 
quence was copious and animated ; in argument, he diſplayed 
a wonderful fertility of invention, tempered by a diſcriminating 
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judgment, which gave, even to his unpremeditated harangues, 
a methodical arrangement; in conſultation, he poſſeſſed a quick- 
neſs of apprehenſion beyond all example; and his memory, 
which was moſt ſingularly tenacious, enabled him to treaſure 


up, and to produce inſtantaneouſly, every caſe or precedent 


which was applicable to the matter before him. 

Tnvs liberally endowed by nature with every requiſite to 
eminence in his profeſſion, he had the honour of being ap- 
pointed Solicitor-general for Scotland in September 1742, at the 
early age of twenty-nine. This important office he held only 
for four years. He had obtained it through the favour of the 
Carteret adminiſtration, which was then in power ; but, on the 
change of Miniſtry, which took place in 1746, when the Pel- 
ham party regained its influence in the Cabinet, he, together with 
the other friends of the former Miniſtry, reſigned their offices. 

Bor the high conſideration in which he then ſtood with his 
brethren at the bar, was not diminiſhed by the loſs of an office 
dependent on miniſterial favour. In the ſame year, 1746, he 
was elected Dean of the Faculty of Advocates, and continued to 
preſide over that reſpectable body till his elevation to the Bench 
in 1760. | 


In the beginning of the year 1754, Mr DunDas was elected 
Member of Parliament for the county of Edinburgh ; and, in 
the following ſummer, he was appointed his Majeſty's Advo- 
cate for Scotland. | 

In Parliament, the ſhare which Mr DuNnDas took in public 
buſineſs, and his appearances on many intereſting ſubjects of 
diſcuſſion, which occurred in that important period during 
which he ſat in the Houſe of Commons, were ſuch as fully to 
juſtify the character he had already attained for talents and 


ability. Such was the complexion of the times, and ſo high 


the tide of party, that it was perhaps impoſſible for human 
wiſdom to have pointed out a line of political conduct which 
| | could 
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could entirely exempt from cenſure. The Lord Advocate 
ſhared with the reſt of his party in the cenſure of thoſe who 
followed an oppoſite plan of politics; but of him it may cer- 
tainly with truth be affirmed, that in no inſtance was he ever 
known to ſwerve from his principles, or to act a part in which 
he had not the countenance of many of the firmeſt friends to 
the intereſt of their country. 

Taz oppoſition which the Lord Advocate gave to the eſta- 
bliſhment of a Militia in Scotland, afforded a topic of blame to 
a great party in this country who warmly ſupported that mea- 
ſare. But when the queſtion is diſpaſſionately viewed, it will 
appear to be one of thoſe doubtful points, on which the wiſeſt 
men and the beſt patriots may entertain oppoſite opinions. 

Tux apprehenſion of an invaſion from France, which, from 
the commencement of the war in 1756, had been repeatedly 


threatened upon the ſouthern coaſts of the iſland, occaſioned 


the paſſing of various acts of the Legiſlature, for the eſtabliſh- 
ment and regulation of the militia forces through the ſeveral 
counties of England. In the beginning of the year 1760, the 
ſame ee en heh extended to Scotland. The ſmall arma— 
ment under TnuR OT committing adts of depredation on the 
weſtern coaſts with perfect impunity, began to excite a very 
alarming ſenſe of the defenceleſs ſituation of the country. Mect- 
ings were held in many of the counties, and reſolutions paſled 
for applying to Parliament to procure the eſtabliſhment of a 
militia in Scotland, upon a ſimilar plan with that which now 
ſubſiſted in England. The political emergency appeared the 
ſame through the whole kingdom. The Scots were alike ſenſi— 
ble to the danger of their lives and properties as their neigh- 
bours of the ſouth. They juſtly conſidered themſelves as 
ſtanding, by the Treaty of Union, on an equal footing with the 
Engliſh, with regard to all the privileges of Britiſh ſubjects ; and 
while the inhabitants of one part of the iſland were furniſhed 
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with arms for their own defence, it ſeemed but juſtice to allow 


the other the ſame means of ſecurity and protection. 


THEsE arguments, which are of a general nature, or at beſt 


applicable only to a temporary emergency, and to an apprehen- 


ſion rather of eventual than of immediate danger, were an- 
ſwered by reaſons drawn from the ſtate of the country, from 
the character of the people, and from a view of thoſe conſe- 
quences which muſt have been the certain reſult of the propoſed 
eſtabliſhment. Scotland, it was argued, is far behind her fiſter- 


kingdom in the ceconomical arts of induſtry. The genius of 


the people, particularly in the northern parts, is averſe to la- 
bour and to all the arts of peace. But the Scots are warlike 
from conſtitution, and the military character of the nation has 
been high in all ages. The artificial habits of diſcipline and 
regular exerciſe, are little neceſlary in a country, where men 
are by nature ſoldiers, attached with enthuſiaſm to their native 
land, and prompt to defend themſelves with ſpirit upon the 
{lighteſt alarm of danger. But they need excitement to the 
arts of induſtry. Agriculture is, in many diſtricts, ſhamefully 
neglected. Manufactures, through the whole country, are yet 
in their infancy. The employment of our labourers can nei- 


ther be ſpared from their fields, nor of our mechanics from 


their looms, their forges, or their anvils. To offer to thoſe who 
are naturally little diſpoſed to induſtry, ſuch allurements to 
idleneſs as a national militia would preſent, would be, in the 
higheſt degree, impolitic and ruinous to the country. 

Tarvs, it appears, that the ſcheme for the eſtabliſhment of a 
militia in Scotland, admits of very oppoſite views ; and men of 


candour, equally endowed with good ſenſe, and equally patrio- 


tic, may be ſuppoſed, as was certainly the caſe, to have formed 
different opinions on the ſubject. What part the Lord Advo- 
cate of Scotland, who, by his office, is one of the chief guar- 
dians of the ſtate, and bound by duty to a watchful attention 


in all matters which regard the intereſt of his country, ought 


to 
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to have taken in that meaſure, it would be preſumption in any 
man to pronounce with confidence, while he muſt admit, that 
opinions, equally weighty and reſpectable, are found on either 
ſide of the queſtion. 

IT is not to be denied, that arguments of a very illiberal na- 
ture were urged in Parliament by a few Members, who, with 
à mean and narrow ſpirit, reproached this country with diſaf- 
fection to Government, and inculcated the danger of allowing 
the uſe of arms to thoſe who had recently employed them in re- 
bellion. It was no wonder that aſperſions of this nature called 
forth the moſt animated, noble and ſpirited defence of thei 
country's honour from ſeveral of the Scottiſh Members, who 
perhaps contended the more keenly in behalf of that meaſure, 
that they ſaw it oppoſed from ſuch unworthy motives. But 
the queſtion, viewed without prejudice, remains ſtill diſputa- 
ble; and the arguments of the Lord Advocate againſt the eſta- 
bliſhment of a militia in Scotland, were founded on the great 
principles of national expediency, and a regard for what appeared 
to him the real and ſubſtantial intereſts of the country. 


On the 14th of June 1760, Mr DunDas was appointed Pre- 
ſident of the Court of Seſſion. This was the æra of the ſplen- 
dour of his public character. Inveſted with one of the moſt 
important truſts that can be committed to a ſubject, the ſuper- 
intendence and regulation of the higheſt judicature of his 
country, he acquitted himſelf of that truſt, during the twenty- 
ſeven years in which he held it, with ſuch conſummate ability, 
wiſdom and rectitude, as muſt found a reputation as durable 
as the national annals, and tranſmit his memory with honour 
to all future times. | 

AT his firſt entry upon office, the public, though well aſſured 
of his abilities, was doubtful whether he poſſeſſed that power 
of application and meaſure of aſſiduity, which is the firſt duty 
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of the ſtation that he now filled. Fond of ſocial intercourſe, 
and of late engaged in a ſphere of life where natural talents are 
the chief requiſite to eminence, he had hitherto ſubmitted but 
reluctantly to the habits of profeſſional induſtry. But it was 
ſoon ſeen, that accidental circumſtances alone had prevented 
the development of one great feature of his character, a capa- 
city of profound application to buſineſs. He had no ſooner 
taken his ſeat as Preſident of the Seſſion, than he devoted him- 
ſelf to the duties of his office, with an ardour of which that 
Court, even under the ableſt of his predeceſſors, had ſeen no 
example, and a perſeverance of attention which ſuffered no re- 
miſſion to the lateſt hour of his life. | 25 

Or all the grievances to which a free people can be ſubjected, 
one of the heavieſt and moſt ſevere is the tediouſneſs of judicial 
procedure, that delay of juſtice which makes often oppreſſion 
itſelf more tolerable than the means to be purſued for obtaining 


its redreſs. Senſible of this truth, and determined to remedy 
(in as far as material juſtice would permit) ſo great an evil, the 


Preſident applied himſelf immediately to the determination of 
a long arrear of law-ſuits, which, though in their laſt ſtage, 
and ripe for judgment, had hung upon the rolls of the Court 
during the period of five preceding ſeſſions. Theſe, in the 
courſe of the ſummer-ſeſhon 1760, and in the firſt month of 
the next ſeſſion, were all decided, while the current buſineſs of 
the term was likewiſe diſpatched ; and thus a load, which had 
been accumulating during two years and a half, was cleared 
away in the ſpace of three months. The Long Roll, which had 
never been purged fince the inſtitution of the Court, and of 
which the very name was of evil augury, was thus annihilated 
at once; nor was it ever revived while Mr Dundas ſat in the 

Preſident's chair. 
Tre primary cauſe of this great reform in the diſpatch of 
buſineſs, is certainly to be found in the uncommon power of 
his 
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his own mental abilities. Amidſt that multiplicity of ſuits 
with which the Court of Seſſion is at times overwhelmed, no 
party was ever heard to complain that the Preſident had treated 
his cauſe ſuperficially, or with an imperfect intelligence of the 
arguments which ſupported it. But the truth was, he often 
drew his knowledge of thoſe arguments, leſs from the 1ntorma- 
tion of the counſel than from the ſtorehouſe of his own mind ; 
for it was peculiar to him, that he could make himſelf tho- 
roughly maſter of a cauſe, and form the ſoundeſt judgment of 
its merits, from the ſimple peruſal of the ſtate of facts. His 
memory enabling him to retain theſe facts with the utmoſt eaſe, 
he could, in the courſe of a very few hours, dedicated to the 
peruſal of the caſes, prepare himſelf upon the daily buſineſs of 
the Court. Stimulated by his example, the other Judges ex- 
erted all their powers of application; and thus the machine of 
juſtice moved with a conſtant and equal celerity, while his re- 
gulating influence operated on all its parts. 

BurT if the aſſiduity and diligence of Judges in ſtudying the 
cauſes that come before them, 1s the firſt requiſite towards the 
diſpatch of buſineſs, the next eſſential concern is, that theſe 
cauſes ſhall be decided with brevity, and that the time which is 
appropriated to giving judgment be not conſumed in ſuperflu- 
ous reaſonings, or that ſpecies of wavering debate, which equally 
retards procedure, and diminiſhes the reſpect and dignity of 
the Court. There 1s no doubt that the reaſoning of Judges 
upon the Bench, is of excellent effect, when ſeaſoned by that 
diſcretion which 1s fitted to impreſs an audience with reverence 
for the wiſdom and ſolemnity of the tribunal. And of this we 
have daily examples in the Supreme Court of this country. 
The arguments of the Judges are often replete with inſtruction 
to the bar. In many caſes, to which, from their circumſtan- 
tiate nature, neither the written nor the conſuetudinary law is 
directly applicable, theſe are the. Rejp5nſa Prudentum which {up- 
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ply that unavoidable deficiency. They are, moreover, a cri. 
terion to the public, both of the abilities of Judges, and of 


their attention to the duties of their office. But ſtill, it muſt | 


be admitted, that there is much danger in allowing too great 
latitude to judicial reaſonings. Beſides the delay of buſineſs, 
there is a hazard that that warmth of argument, againſt which 
even the wiſeſt and moſt diſpaſſionate of men cannot at all 
times guard themſelves, ſhould diminiſh the reverence due to 
the Court, and even the authority of its deciſions ; for thoſe 
judgments can aſſuredly have but little weight which are known 
to be the reſult of a war of contradictory ideas. In a tribunal 
compoſed of many Judges, there muſt of courſe be a frequent 
diverſity of opinion; but it is not always deſirable that the 
grounds of thoſe different opinions ſhould be publicly canvaſ- 
ſed. It is with the wiſdom of a Court, as it is with perſonal 
beauty, (the obſervation of one of the ableſt judges of human 
nature *) the form upon the whole, when ſurveyed at its proper 
diſtance, may be conſummately graceful ; but it is not expedient 
to examine 1t by too near an approach, or to analyſe too mi- 


nutely its particular features. 


Sven were known to be the ſentiments of that great Judge, 
whoſe charaQer we are now attempting to delineate ; and cor- 
reſponding to theſe ſentiments was his own conduct upon the 
Bench. He very rarely entered into a laboured argument on 
the whole grounds of a cauſe ; much leſs into an examination 
or confutation of the opinions delivered by his brethren. He 
limited himſelf to a ſhort and ſolemn enunciation of his own 
opinion, which he generally ſupported by a very few reaſons, 
on which he apprehended the deciſion ought to reſt. His man- 
ner of ſpeaking was firm and authoritative ; his language for- 
cible, though unadorned in its ſtructure ; and, ſeeking not to 
pleaſe, but to convince, he diſregarded thoſe graces of elocu- 


tion 
* CLARENDON. 


| S: -»; 
4 
N . 8 , ih et. att „ LID a 3 E +, by ae 2 „ n 28 = BY 
k 8 0 be * 3 4 . LE ITY * 1 xf 5 4 1 POP os ej 1 is LE.” - 50 N b wi > on A 
; * * > FT wt e ES. od. jos . EY - L dd: 5 n R n 4 hs 9 ö 52 — * 5 * 


APPENDIX... 53 


tion which the orator may frequently find of uſe to palliate 
error, but which the Judge needs ſeldom to employ, who is de- 
ſirous only of inculcating truth. 

Hr maintained, with great ſtrictneſs, all the forms of the 
Court in the conduct of buſineſs. "Theſe he wiſely conſidered 
as eſſential, both to the equal adminiſtration of juſtice, and as 
the outworks which guard the law againſt thoſe too common, 
but moſt unworthy artifices which are employed to proſtitute 
and abuſe it. 

To the bar, he conducted himſelf with uniform attention 
and reſpect. He liſtened with patience to the reaſonings of 
the Counſel. He never anticipated the arguments of the pleader, 
nor interrupted him with queſtions to ſhew his own acuteneſs; 
but left every man to ſtate his cauſe in his own way : nor did 
he ever interfere, unleſs to reſtrain what was either manifeſtly 
foreign to the ſubject, or what wounded, in his apprehenſion, 
the dignity of the Court. In this laſt reſpect he was moſt lau- 
dably punctilious. He never ſuffered an improper word to eſcape, 
either from the tongue or pen of a counſel, without the ſevereſt 
animadverſion ; and ſo acute was that feeling which he was 
known to poſſeſs of the reſpect that was due to the Bench, that 
there were but few occaſions when it became neceſſary for him 
to expreſs it. 

TnegRE were indeed other occaſions, on which his feelings 
were moſt keenly awakened, and on which he gave vent to a 
becoming ſpirit of indignation. He treated with the greateſt 
leverity every inſtance, either of malverſation in the officers 
of the law, or of chicanery in the inferior practitioners of the 
Court. No calumnious or iniquitous proſecution, no attempt 
to pervert the forms of law to the purpoſes of oppreſſion, ever 
eluded his penetration, or eſcaped his juſt reſentment. 

Tuvs, perpetually watchful, and earneſtly ſolicitous to main- 
tain both the dignity and the rectitude of that Supreme Tribunal 
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over which he preſided, the influence of theſe endeavours ex. 
tended itſelf to every inferior court of judicature; as the mo- 
tion of the heart is felt in the remoteſt artery. In reviewing 
the ſentences of inferior judges, he conſtantly expreſſed his de- 
ſire of ſupporting the juſt authority of every rank and order of 
Magiſtrates; but theſe were taught, at the ſame time, to walk 
with circumſpection, to guard their conduct with the moſt 
ſcrupulous exactneſs, and to dread the ſlighteſt deviation from 
the narrow path of their duty. 

Wirn theſe endowments of mind, and high ſenſe of the 
duties of his office, it is not ſurpriſing, that amidſt all the dit. 
ferences of ſentiment which the jarring intereſts of individu- 
als, or the more powerful influence of political faction, give 
riſe to, there ſhould be but one opinion of the character of this 
eminent man, which is, That from the period of the inſtitution 
of that Court over which he preſided, however conſpicuous in 
particular departments might have been the merit of ſome of his 
predeceſſors, no man ever occupied the Preſident's chair, who 
combined in himſelf ſo many of the eſſential requiſites for the 
diſcharge of that important office. 


Bur it is not the intention of the writer of this account to 
preſent a faultleſs picture. Nothing, in fact, is of ſo little value 
as indiſcriminate panegyric ; nothing ſo empty and inſignificant 
as his praiſe who ſhews that he is blind to imperfections. It 
we allow the merits of this great man, in poſſeſſing, in their 
utmoſt extent, the moſt eſſential requiſites for the ſtation which 
he filled, it is but a ſmall derogation from the confeſſed emi- 
nence of his, character, when we acknowledge a deficiency in 
{ome ſubordinate qualities. 

Or theſe, what was chiefly to be regretted, and was alone 
wanting to the perfection of his mental accompliſhments, was, 


that he appeared to give too little weight or value to thoſe ſtu- 
dies 
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dies which are properly termed literary. This was the more 
remarkable in him, that, in the early period of his life, he had 
proſecuted himſelf thoſe ſtudies with advantage and ſucceſs. 
In his youth, he had made great proficiency in claſſical learn- 
ing; and his memory retaining faithfully whatever he had 
once acquired, it was not unuſual with him, even in his ſpeeches 
oll the Bench, to cite, and to apply with much propriety 
the moſt ſtriking paſſages of the ancient authors. But for 
theſe ſtudies, though qualified to ſucceed in them, it does not 
appear that he ever poſſeſſed a ſtrong bent or inclination. If he 
ever felt it, the weightier duties of active life, which he was 
early called to exerciſe, precluded the opportunity of frequently 
indulging it; and perhaps even a knowledge of the faſcinating 
power of thoſe purſuits, in alienating the mind from the ſeverer, 
but more neceſſary occupations, might have inclined him at 
laſt to diſreliſh from habit, what it had Mw him at firſt to 
reſiſt from principle. 

Tua this principle was erroneous, it is unneceſſary to con- 
ſume time in proving. It 1s ſufficient to ſay, that as juriſpru- 
dence can never hope for any material advancement as a ſcience, 
if ſeparated from the ſpirit of philoſophy, ſo that ſpirit cannot 
exiſt, independent of the cultivation of literature. 

THAT the ſtudies of polite literature, and an acquaintance 
with the principles of general erudition, while they improve the 


ſcience, add luſtre and dignity to the profe/ion of the law, cannot 


be denied. So thought all the greateſt lawyers of antiquity. 

So thought, among the moderns, that able Judge and moſt ac- 

compliſhed man, of whoſe character we have traced ſome im- 

perfect features, Lord Arniſton, the Father of the late Lord Pre- 

dent 3 of which his inaugural oration, as it ſtands upon the 
records of the Faculty of Advocates, bears ample teſtimony * 

His 

* © From his firſt entry into the Faculty, he could ſay he knew, and obſerved it with 

© pleaſure, as it tended greatly to their honour, that there was no ſcience. or part of po- 
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His ſon, it is true, afforded a ſtrong proof, that the force of 
natural talents alone may conduct to eminence and celebrity, 
He was rich in native genius, and therefore felt not the want of 
acquired endowments. But in this he left an example to be ad- 
mired, not imitated. Few inherit from nature equal powers 
with his; and even of himſelf it muſt be allowed, that if he 
was a Great Man without the aids of general literature, or of 
cultivated taſte, he muſt have been ſtill a greater, had he avail- 
ed himſelf of thoſe lights which they furniſh, and that im- 
provement which they beſtow. 


Tulis moſt uſeful and valuable life was terminated on the 
13th of December 1787. His laſt illneſs, which, though of 
ſhort continuance, was violent in its nature, he bore with the 
greateſt magnanimity. He died in the 75th year of his age, 
in the perfect enjoyment of all his faculties ; at a time, when 
his long ſervices might have juſtly entitled him to eaſe and 
repoſe, but which the ſtrong ſenſe of his duty would not per- 
mit him to ſeek while his power of uſefulneſs continued; at that 


period, in ſhort, when a wiſe man would wiſh to finiſh his 


courſe ; too ſoon indeed for the public good, but not too late 
for his own reputation. 


HE left by his firſt wife, HENRIETTA BAILLIE, the daughter 
of Sir JAMEs CARMICHAEL-BAILLIE of Lamington, four 
| daughters. 


lite and uſeful learning, for the knowledge of which ſome in the Faculty were not di- 
ſtinguiſled, perhaps equally with thoſe who made the ſeveral parts of thole ſciences 
© their principal and particular profeſſion. And he hoped he would be excuſed for re- 
* commending to them, and to all young gentlemen that might afterwards enter among 
them, to be at pains to maintain and preſerve that character and reputation they had 
long held, and ſtill poſſeſſed, not only for the knowledge of the Civil or Roman and 
« Municipal Laws, and the conſtitution of their country, but of the other valuable 
© branches of learning, that are requiſite to accompliſh and adorn the character of gen. 
e tlemen, and were indeed neceſſary to render them completely qualified for the exerci! 


« of their profeſſion.” Records of the Fac. of Adv. Nov. 3. 1748. 
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daughters. By his ſecond wife, Jane, the daughter of WII 
LIA GRANT, Eſq; of Preſtongrange, one of the Senators of the 
College of Juſtice, he left four ſons and two daughters. Of theſe, 
the eldeſt ſon is Ro;ERT DuNnDas, Eſq; now of Arniſton, his 
Majeſty's Solicitor-general for Scotland“; whom his country ſees 
with pleaſure the heir of the abilities of his family, already 


high in the eſteem of all his cotemporaries, and purſuing with 


ardour the honourable path which 1 15 marked by the footſteps of 
his anceſtors. 


* Sixce the date of this Memoir, Mr Duxpas of Arniſton has been appointed his Ma- 
jeſty's Advocate for Scotland, October 31. 1789. The late Lord Preſident Duxpas was 
ſucceeded in that office by Sir Tuomas MIIITIER of Glenlee, who, to the eminent loſs 
of the public, and the ſincere regret of all who knew him, died on the 25th day of Sep- 
tember 1789. Upon that event, ILay CameseLL, Eſq; then Lord Advocate, was pro. 


moted to the Preſidency of the Court of Seſſion, and was ſucceeded in the office of Lord 
Advocate by Mr Dunpas. 
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II. Ace ou Nr Sir ALEXANDER Dick, Bart. of Preflonfield, 
late Preſident of the Royal College of Phyſicians of Edinburgh, 
and F. R. S. EDIN. 


[Read by Dr Duncan, now Profeſſor of the Theory of Medicine in 
the Univerſity of Edinburgb, March 16. 1789. ] 


IR ALEXANDER Diek of Preſtonfield, was born on the 
23d of October 1703. He was the third ſon of Sir WII. 
LIAM CUNNINGHAM of Caprington, by Dame JANET Dick, 
the only child and heireſs of Sir James Dick of Preſtonfield. 
While his two elder brothers ſucceeded to ample fortunes, the 
one as heir to his father, the other to his mother, the proviſion 
made for a younger ſon was not ſufficient to enable him to live 


in a manner agreeable to his wiſhes, without the aid of his own 


exertions. His inclination led him to make choice of the pro- 
feſſion of Medicine; and after being inſtructed in the prelimi- 
nary branches of education at Edinburgh, he began his aca- 
demical ſtudies in the ſcience of Phyſic, at the Univerſity of 
Leyden, under the celebrated BOERHAAVE, at that time the 
moſt eminent Medical Profeſſor in Europe. After having com- 
pleted the uſual academical courſe under BoERHAAVE and his 
colleagues, he obtained the degree of Doctor of Medicine from 
the Univerſity of Leyden, on the 41ſt of Auguſt 1725; and, 
upon that occaſion, he publiſhed an inaugural diſſertation D- 
Epilepſia, which did him much credit. Not long after this, 
he returned to his native country, and had the honour of re- 
ceiving a ſecond diploma for the degree of Doctor of Medicine, 
which was conferred upon him by the Univerſity of St An- 


drews, on the * of January 1727; and on the 7th of No- 
vember 
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vember of the ſame year, he was admitted a Fellow of the 
Royal College of Phyficians of Edinburgh. 

BoT after Dr CUNNINGHAM (for at that time he bore the 
name of his father) had received theſe diſtinguiſhing marks of 
attention at home, he was ſtill anxious to obtain farther know- 


ledge of his profeſſion by the proſecution of his ſtudies abroad. 


With this intention, he made the tour of Europe ; and although 
medicine was uniformly his firſt and principal object, yet other 
arts and ſciences were not neglected. During this tour, he re— 
ſided for a conſiderable time in Italy; and there an elegant 
claſſical taſte, and extenſive knowledge of the hiſtory and anti- 
quities of the country, could not fail to afford him a very high 
degree of gratification. . | 

Uro his return to Britain, Mr Hooks, a gentleman with 
whom he had formed an intimate friendſhip, and who poſſeſ- 
ſed a large fortune in Pembrokeſhire, perſuaded him to ſettle as 
a Phyſician in that country. For ſeveral years he practiſed me- 
dicine there with great reputation and ſucceſs, and was much 
reſpected and admired, both as a Phyſician and a Man. But 
his immediate elder brother Sir WILLIAM Diek, dying without 
iſſue, he ſucceeded to the family-eſtate and title, aſſuming, from 
that time, 1n terms of the patent and entail of that eſtate, the 
name and arms of Dick. Very ſoon after the death of his 
brother, he left Pembrokeſhire, and fixed his reſidence at the 
family-ſeat of Preſtonfield in Mid Lothian, little more than a 
mile from the city of Edinburgh, 

ALTHOUGH he now reſolved to relinquiſh medicine as a lu— 
crative profeſſion, yet, from inclination, he ſtill continued to 
cultivate it as an uſeful ſcience. With this view, he ſupported 
a friendly and intimate correſpondence with the Phyſicians of 


Edinburgh ; and he ſoon diſtinguiſhed himſelf, by paying par- 


ticular attention to the buſineſs of the Royal College, among 
the liſt of whoſe members his name had been inrolled at a very 
*arly period of his life. In the year 1756, he was unani— 


(H 2) mouſly 
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mouſly choſen Preſident of the College; and as his fellow 
members were fully convinced of his zeal, as well as of his 
abilities, they afterwards elected him to that office for ſeven 
years ſucceſſively. It was their earneſt wiſh that he ſhould have 
continued {till longer as their head; but this he poſitively de- 
clined, as he thought that he ſhould thus deprive other gentle- 


men of a dignity, to which, from their merit, they were well 


entitled. But after his reſignation of the office of Preſident, 
his attachment to the College, and his earneſt endeavours to 
promote its intereſt, continued unabated. He not only contri- 
buted liberally towards the building of a hall for their accom- 
modation, but ſtrenuouſly exerted himſelf in promoting every 
undertaking in which he thought that the honour or intereſt 
of the College was concerned. As a teſtimony of the ſenſe 


which his fellow-members entertained of his ſervices, a portrait 


of him was, by their unanimous ſuffrages, "hung in their hall; 
a mark of diſtinction which has never been beſtowed, either 
before or ſince that time, upon any other member. 

Bur the College of Phyſicians were not the only ſet of men 
who were benefited by his exertions. He was long diſtinguiſhed 
as a zealous and active member of the Philoſophical Society of 


Edinburgh. And when they reſolved to join their influence as 


a body, in ſeconding an application to the Crown from the Uni- 
verſity, for the eſtabliſhment of a new Society. under Royal 
patronage, and on a more extended plan, having for its object 
the cultivation of every branch of ſcience, erudition and 
taſte, he had an active hand in procuring the eſtabliſhment 


of this inſtitution. And accordingly, when his Majeſty was 


graciouſly pleaſed to grant a charter for incorporating the Royal 
Society of Edinburgh, the name of Sir ALEXANDER Dick 
ſtands inrolled as one of the firſt in the liſt. For many years, 
he diſcharged the duties of a faithful and vigilant Manager of 
the Royal Infirmary of Edinburgh. It was his conſtant endea- 
vour to render that eſtabliſhment at once ſubſcrvient to the - 

lie 
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lief of the diſtreſſed, and to the advancement of medical edu- 
cation. And while he ſhewed himſelf a ſincere friend to the 
poor, he was alſo remarkable for the countenance and encou- 
ragement which he gave to modeſt merit, particularly among 
the ſtudents of medicine. Indeed, poſſeſſing a high degree of 
public ſpirit, he took an active ſhare in promoting every un- 
dertaking which he thought would be beneficial, either to his 
country in general, or to the city of Edinburgh in particular. 
To him, its inhabitants are much indebted for many excellent 
high roads in the neighbourhood ; and hardly one internal im- 
provement was ſuggeſted or executed, during his reſidence at 
Preſtonfield, which he was not inſtrumental in promoting, with 
an activity which did him the higheſt honour. 

WHEN the ſeeds of the true rhubarb were firſt introduced 
into Britain by the late Dr Moucs Ex of Peterſburg, he not 
only beſtowed great attention on the culture of the plant, but 
alſo on the drying of the root, and preparing it for the market. 
The ſucceſs in theſe particulars was ſo great, that the Society in 
London for the encouragement of arts and commerce, preſented 


him, in the year 1774, with a gold medal, which is inſcribed 


to Sir ALEXANDER DICK, Bart. for the beſt ſpecimen of Bri- 
tiſh rhubarb. 


Sir ALEXANDER was twice married, and has left children by 


both marriages. In April 1736, he married his couſin Miſs 


JanET Dick, the daughter of ALEXANDER Dick, Eſq; mer— 
chant in Edinburgh, and repreſentative of the family of Sir 
WirLIAu Dick of Braid. By her he had five children, but of 
theſe two daughters only ſurvived him. In March 1762, he 
married Miſs Mary BUTLER, the daughter of David BuTLER, 


Eſq; of Pembrokeſhire. By this lady, who ſurvived him, he 


had ſeven children, of whom three ſons and three daughters 
are ſtill alive. 


Ir would be a difficult matter to ſum up his character in a few 
words. But it may with juſtice be ſaid, that while he was 


ſteady 
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ſteady in the purſuit of every object which engaged his atten. 
tion, his conduct in every tranſaction through life, was marked 
with the ſtricteſt honour and integrity. This diſpoſition, and 
this conduct, not only led him to be conſtant and warm in his 
friendfhip to thoſe with whom he lived in habits of intimacy, 
but alfo procured him the love and eſteem of all who really 
knew him. Notwithſtanding the keenneſs and activity of his 
temper, yet its ſtriking features were mildneſs and ſweetneſs, 
He was naturally diſpoſed to put the moſt favourable conſtruc. 
tion on the conduct and actions of others. This was both pro- 
ductive of much happineſs to himſelf, and of general benevolence 
to mankind. And that ſerenity and cheerfulneſs which accom- 
panied his conduct through life, were the attendants even of his 
laſt moments; for, on the toth of November 1785, he died 
with a ſmile upon his conntenance. Although he had already 
paſſed the 82d year of his age, a period at which the faculties 
both of mind and body have in general ſo far failed, that death 
is rather to be wiſhed for than otherwiſe, yet not only his judg- 
ment, but his ſpirit for exertion, ſtill remained unimpaired. His 


death, therefore, even at that advanced age, was a great loſs to 


ſociety. 


III. Ac- 
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III. AccounT of the Right Honourable Sir THOMAS MILLER 
of Glenlee, Bart. Lord Preſident of the Court of Seſſion, and 
F. R. S. EDIN. : 


[Read by DAVID HUME, Eſq; Advocate, F. R. S. EDIN. and Pro- 
feſfor of Scots Law in the Univerſity of Edinburgh, Dec. 21. 1789. 


T has often occurred to me, as a hard circumſtance in the 

lot of thoſe who follow the active employments of life, that 
however great their eminence, however uſeful their labours, 
nay, however rare and excellent their talents, the remembrance 
of them dies among their countrymen at large, almoſt as ſoon 
as they themſelves are gone; and even with thoſe of their own 
_ profeſſions ſcarcely ſurvives for more than a ſingle generation. 
The records of the Royal Society are therefore 1n this reſpect 
valuable, that they afford the means of reſcuing from ob- 
livion, thoſe of our Members who, by their profeſſional emi- 
nence and ſervices, have merited the gratitude and remembrance 
of their country, though their line of life did not permit them 
to attain diſtinction of another kind, by any literary work or 
diſcovery 1n ſcience. 

I THOUGHT it would be nniverſally felt and allowed, that 
the late Sir Thomas MILLER, (at one time a Vice-Preſident of 
this Society), moſt juſtly fell under the above deſcription of a 
ſingularly uſeful man, and fit to be commemorated. And in 
this perſuaſion, I have prepared a ſhort account of him, now to 
be ſubmitted to your conſideration. | 


Sir 
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Sir THoMAs MILLER of Glenlee, late Lord Preſident of the 
Court of Seſſion, was the ſecond ſon of WILLIAM MIILTB, 
writer to the Signet, who was himſelf the ſecond ſon of Mar. 
THEW MILLER of Glenlee, and ſucceeded to that eſtate, along 
with the lands of Barſkimming, on the death of his elder 
brother. 

Sir THoMAs was born on the 3d of November 1717. He 
received the firſt rudiments of his education at Glaſgow, and 
afterwards went through the uſual courſe of academical ſtudies 
in the Univerſity of that place ; where he acquired a reliſh of 
the purſuits of literature and ſcience, that never forſook him, 
and eſpecially a fondneſs for the Greek and Roman claſſics, 
which, even in the buſieſt periods of his life, he occaſionally 
found opportunities to indulge. HoRAcE was almoſt his con- 
ſtant companion; and even in his laſt years, after his promo- 
tion to the moſt laborious office in the law, HouxR, during a 
vacation, was often on his table. 

ANOTHER branch of knowledge for which he there imbibed 
an early predilection, was that of Ethics, or Moral Philoſophy. 
This he had the advantage of ſtudying under the celebrated 
Dr HuTcnesoON, of whom he was a favourite pupil. The 
warmth of eloquence with which this Philoſopher poured forth 
his lectures, attached to him extremely all thoſe of his hearers, 
who had any liking to the ſubjec he treated, or were fuſcepti- 


| ble of being moved; and Mr MILLER, in particular, contracted 


not only a high admiration of his talents, but ſuch love to 
him as a man, that long after his death, and when he himſelf 
had grown old, he could not mention his name but in terms 
of gratitude and veneration, equal to thoſe in which the diſci- 
ples of SocRATESs ſpoke of their maſter. Like SOCRATES too, 
Dr HUTCHESON taught his diſciples to value Ethics beyond al 
other ſciences ; and with Mr MiIILER this preference was 10 
ſtrong, that he uſed habitually in converſation, when diſtin- 
guiſhing it from the reſt, to give it the appellation of Philoſopby. 

HA INC 
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i[avins thus, by the improvement of his taſte, and the ac- 
auifition of a philoſophic ſpirit, made the belt preparation for 
eminence in any liberal employment, he decided for the Bar, 
the profeſſion to which thoſe accompliſhments lend the moſt 
diſtinguiſhed luſtre of any, and where they molt materially 
contribute to the advancement of the perſon poſſeſſed of them. 
For ſome time he had heſitated between this profeſſion and his 
father's ; and it is ſaid to have been in a great meaſure owiny 
to the ſtate of his health, that he gave up thoughts of the 
latter. 

Wurd he had reſolved on going to the Bar, he fixed his re- 
ſidence at Edinburgh, and devoted himſelf to the ſtudy of the 
law, with that zeal and earneſtneſs with which, during his 
whole life, he was remarkable for following every object that 
had once determined his choice “. Yet with all his diligence in 
this neceſſary occupation, as the turn of his mind led him to no 
baſe or trifling purſuits, he was able to find time, and neglected 
not to employ it, for cultivating the humaner and more liberal 


| ſtudies, Even at this time, he continued to read the claſlics ex- 


tenſively, particularly the better Greet authors, having for his 
aſſiſtant the late Mr GEORGE MUIRHEA D, afterwards Profeilor 
of Humanity at Glaſgow, whoſe reputation as a claſſical ſcholar 
1s well known. 

In the month of July 1742, he was called to the Bar. Where 
he had not long continued, before the moſt favourable opinion 
came to be entertained, among the perſons beſt entitled to judge, 
of the proficiency he had made in the knowledge of the law, 
and of his excellent qualifications, both for counſel and debate. 
this clocution was copious and eaſy ; his ſelection of argument 
judicious, and his mode of preſenting it, in the higheſt degree 
per ſpicuous and plain; and he accompanied it with a manner 


of delivery ſo weighty and fervent, as carried home to the 


Vol. II. (I) hearer 


* i oY . . . : 
H1s uſual hour of going to bed at this period was four of the morning. 
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Lord Prefitent hearer the impreſſion of his own belief in the doctrines he 
1 maintained. Men there might perhaps be in the profeſſion, 


more eminent for invention of topics in a deſperate cauſe, or 
who ſhowed more verſatility of genius in placing the ſame bu— 
ſineſs in different lights, or turning it into all variety of ſhapes ; 
but there was none who better underſtood the ſtrength of a good 
or a tenable cauſe, or took his ground in one of that deſcrip- 
tion with more judgment and diſcretion, or uſed its advantages 
to better purpoſe. Having found the ſoundeſt or moſt favour- 
able part of his chent's plea, that he attached himſelf to, and 
on it exerted all his ſtrength ; throwing aſide, with juſt and 
proper confidence, all the more doubtful points and weaker 
conſiderations in the cauſe. Captions and quibbling argu- 
ment indeed, and all perverfion of an adverſary's words or 
meaning, he held to be as foreign to the lawyer's duty, as they 
are derogatory to the honour of the Court where they arc 
heard; nor could he, on any occaſion, be prevailed on to 
attempt the aiding of his cauſe, in a manner ſo inconſiſtent 
with his own feelings of what was right and proper. 

No wonder then, that thus qualified, and regulated by ſen- 
timents ſo reſpectable, he quickly roſe to a high degree of em. 
ployment in his profeſſion, though he had among his cotempo- 
raries, for rivals in the public favour, men of the greateſt 
acuteneſs and ſplendour of parts. e 

HENCE alſo he, at an early period of life, entered the career 
of public offices and honour in the department of the law. 

IN the year 1748, on the new arrangement of the office ot 
Sheriff, (which has been attended with ſo many ſalutary conſe— 
quences) he was pitched upon as a fit perſon for one of thoſe 
appointments. The county which Government had deſtined 
for him, was that of Inverneſs, in thoſe times of recent diſorder 
and rebellion, accounted the moſt important of any, and what 
required the ſteadieſt and moſt able ſuperintendence. But this 


appointment, though more advantageous, he declined ; becauſe 
his 
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his friend the Earl of SELKIRK had recommended him to Go- 

vernment for the ſtewartry of Kirkcudbright, and it had been 

underſtood between him and the Earl that he was to accept It. 
Tux duties of this office he performed with great punctuality, 


and to the entire ſatisfaction of the diſtrict entruſted to his 


charge ; and he continued to hold it till the year 1755, when he 
reſigned, and was named Sohcitor of Exciſe an office in thoſe 
days generally held by a lawyer. 

IN the year 1759, on the promotion of Mr PRINGLE (after- 
wards Lord ALEMORE) to the Bench, he reaped the fruit of 
the public favour, in being appointed his Majeſty's Solicitor- 
General for Scotland. 

IN the year 1760, he ſucceeded the late Preſident DUxDAs as 
his Majeſty's Advocate for Scotland; and in the following year, 
he was choſen to ſerve in Parliament for the burgh of Dum- 
fries. 

Wutz in theſe ſtations, Mr MILLER, whoſe modeſty and 


_ diſcretion were equal to his ability, did not think it ſo much in- 


cumbent on him to take an active ſhare in the debates of the 
Aſſembly, as to regulate his voice according to his opinion of 
the public good. The fingle occaſion that called him up as a 
ſpeaker, was indeed of a very intereſting kind, and became a 
ſignal proof of the independence of his ſpirit, and ſincere con- 
cern in the grandeur and proſperity of the Britith empire. This 
was the repeal of the American ſtamp act; a meaſure in which 
Mr MiLLER's ſagacity foreſaw the miſerable train of conſe- 
quences that have fince enſued from it, and which, though 
tupported by all the influence of the then Miniſtry, he accord- 
ingly both voted againſt, and gave his reaſons to the Houſe for 
oppoling :—A moſt reſpectable and truly patriotic piece of con- 
duct, and of which he reaped a juſt, but unlooked for reward, 
in the friendſhip and eſteem of the Marquis of ROCKINGHAM ; 
who, however loath to have an opponent in the principal ſer— 
vant of the Crown for Scotland, yet, ſatisfied that he had taken 


(I 2) this 
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this line from the pureſt and moſt diſintereſted motives, conti- 
nued him in his public ſtation, and ever after honoured him 
with his particular attention. 

In the year 1766, on the death of Lord MinTo, he was ap- 
pointed Lord JusTice CLERK ; which office both beſtows the 
Preſidency of the higheſt Criminal Tribunal, and a feat as an 
ordinary Judge in the ſupreme Civil Court. 

In theſe high ſtations, he fully juſtified the choice that had 
been made of him, and ſoon, by his ſcrupulous attendance on 
the Court, and aſſiduous labour in the diſpatch of buſineſs, 
gained a high place in the eſteem and confidence of the public, 
as a man deeply impreſſed with the importance of his duties, 
and actuated by a warm and ſteady zeal conſcientiouſly to dit 
charge them. And this taſk he accompliſhed, in the civil de. 
partment, in ſuch a manner, as both added credit to the Court 
of which he was a member, and was of the moſt eſſential ſer- 
vice to the intereſts of law and juſtice. For beſides the learn- 
ing and experience, acquired by long ſtudy and extenſive prac- 
tice, he was poſſeſſed of many other more material qualifica- 
tions, which added much to the power of thoſe attainments, 
and peculiarly fitted him for the important charge of deciding 
on the rights of his fellow-citizens. 

HE was happy in a great natural temperance of diſpoſition 
and ſoundneſs of judgment. Whence, though he was well 


able to purſue an intricate and ſubtile argument, and could, on 


proper occaſions, ſucceſsfully puſh an abſtract principle into all 
its conſequences, and was ever diſpoſed to beſtow the due ſhare 
of praiſe on this ſort of acuteneſs in others, yet few were ſo 
little apt to be dazzled by new or ſplendid notions, or leſs ſub- 
jet to the impoſition of falſe refinement. His natural good 
underſtanding, joined to his knowledge of buſineſs, readily 
pointed out to him the real ſources and objects of our cuſtoms 
and ſtatutes, and the conſequences to be dreaded, if theſe were 
at any time forgotten ; and thus, occupying on all occaſions a 

{trons 
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{trong and ſurc ground, he was not eaſily tempted to abandon 
” To the ſame conſtitution of mind, he was indebted for his 
particular eminence in that article, wherein perhaps lies the 
main difficulty of the Judge's taſk, the diſcovering the pre- 
ciſe application, or the inapplicability, of the general pre- 
cepts of law to the particular caſe in hand. He was nowiſe 
apt to haſten to a ſentence, but patiently ſuſpended his opinion 
till the due inveſtigations had fully ripened the caſe for judg- 
ment; which neceſſary preparation once made, he then earneſt- 
ly applied himſelf to underſtand, and get poſſeſſion of, the pe- 
culiar circumſtances and proper complexion of that caſe. 
Whence it came, that in the courſe of the many years he fat 
upon the Bench, the number of his judgments as an Ordinary, 
that were altered on review of the whole Court, was almoſt 
incredibly ſmall, and that, in a great proportion of the cauſes 
brought before him, the unfucceſsful party acquieſced in his 
opinion, and carried the ſuit no farther. 

HENCE allo, in the deliberations of the whole Court, it often 
happened, (as many who now hear me remember), that, by 
detailing the cauſe to the Bench, (which he did with great 
force and perſpicuity), and fixing upon ſpecial circumſtances 
which others had overlooked, or leſs attentively conſidered, he 
was able to turn the tide of argument, and win his brethren 
over to his opinion. ; 

YET, though this was perhaps his peculiar excellence, he was 
the very reverſe of a minute or unſteady lawyer. He had, on 
the contrary, the firmeſt hold of the principles and ſpirit of 
the law in every department, and on all occaſions that gave 


{cope for general reaſoning, ever drew his opinion, not from 


the authority of books and precedents, (which hardly any Judge 
ever dealt leſs in quoting), but from the ſource and fountain- 


head of the law,—the ſtrain of our ſtatutes, and the reaſon and 
ſubſtance of the thing. 
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Bor in reciting his qualifications as a Judge, we muſt not 
forget one, which was in him amongſt the moſt eminent of any, 
and on no occaſion forſook or miſled him, — the natural recti— 
tude and pure honour of his own mind,-—which, in the nu- 
merous claſs of cauſes that depend on the judgment to be 
formed of the character and conduct of men, directed him 
with certainty to whatever was faulty in either, and enabled 
him to ſhow (which he did with much energy and feeling) 
what the conduct of a truly honeſt man would there have been. 
Indeed, upon ſuch occaſions, where the intereſt of morality, 
or the purity of judicial proceedings, was concerned, he was 
lometimes led to expatiate at a length which juſt taſte might 
perhaps have been diſpoſed to blame, had it been a leſs warm 
and pleaſing proof of his native integrity and cordial attach. 
ment to the cauſe of virtue. | 

W1TH all theſe powerful aſſiſtances, which ſo well qualified 
him to judge with firmneſs and deciſion for himſelf, he poſ- 
ſelled the (till more rare, and in a Judge ineſtimable endow- 
ment, of the moſt perfect candour, in liſtening to and weigh- 
ing the ſentiments of others.; which virtue was in him ſo con- 
ſpicuous, that it might with truth be ſaid of him, that he had 
no predilection for any opinion, merely becauſe it had once 


been his own : So ready was he to reconfider his judgment, the 


moment he ſaw any cauſe to doubt it, and with ſuch perfect 


openneſs and indifference did he abandon it, however firm his 


former perſuaſion, upon being (from whatever quarter) con- 
vinced of an error. | 

TuksE were his acknowledged merits as a Civil Judge. And 
his zeal for the public ſervice as Preſident of the juſticiary, was 
no leſs conſpicuous and ſucceſsful, as appears from more than 
one reformation, which the forms and practice of the Court un- 
derwent, during the period of his fitting at the head of it. Ot 
theſe, the moſt remarkable was the fuller eſtabliſhment of the 
diſtinction in our law between culpable homicide and murder: 


eZ 
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giſtinction which ſeems to reſt upon the ſtrongeſt grounds in 
reaſon and humanity, and even to be ſupported by the lan— 
guage of our books and ſtatutes, but which, nevertheleſs, the 
older practice of the Court could ſcarcely be ſaid to have tho— 
roughly recogniſed, and which now, in a great meaſure, owed 
its reception into libels and verdicts to the weight of Mr Mrr.- 
.ER's opinion, who loſt no proper opportunity to countenance 
and inculcate ſo juſt a doctrine. 

We may alſo mention among the improvements by him tug- 
geſted, the late ſtatutory diſpenſation with the tedious, and 
often unneceſſary proceſs, of reducing the teſtimony of the wit- 
neſſes into writing. 

Nor muſt we paſs over his attention to the exterior decorum 
of this tribunal, ſo important to the maintenance of its au- 
thority, and which he, in different ways, materially contri- 
buted to ſupport ; having aboliſhed certain old, but unſeemly 
practices, and introduced various becoming obſervances, not 
before his time required ; and, above all, having perſonally 
added to the reſpect and gravity of the Bench, by his rare and 
happy talent of ſuitable, and carneſt, and eloquent exhortation 
to the unfortunate convicts, which impreſſed upon the byſtand- 


ers, and rendered falutary to them, the examples of juſtice 


which his duty conſtrained him to make. 

Mr MiLLER continued, thus honourably to himſelf, and 
profitably to the public, to diſcharge the duties of theſe ſta— 
tions, without interruption, till the year 1781; at which time, 


his health being ſomewhat impaired by ſo long a courſe of 


conſtant application to buſineſs, it was judged adviſable for 
him to diſcontinue it, and make a ſhort trial of a warmcr 
climate. He accordingly ſpent ſome months in viſiting diffe- 
rent parts of France; and having thence paſſed into Italy, he 
had there the ſatisfaction of contemplating the magnificent re- 
mains of the grandeur of the people, for whoſe language and 
genius he entertained ſo high an admiration, and of ſurveying 


with 
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Account of 


Lord Profdent with his own eyes many of the pictureſque ſcenes which had ſo 
8 7 often delighted him in the deſcriptions of their poets. He re- 
| turned in perfect health, after being abſent for about a year, 
and reſumed his former occupations with his wonted vigour 
and activity. 

In the month of January 1788, on the death of Preſident 
DuNDas, he was, to the entire ſatisfaction of his country and 
the Bar, called to preſide in the Civil Court. His Majeſty, at 
the ſame time, thought proper to requite his long ſervices, by 
beſtowing on him the title of a Baronet of Great Britain. 

IT was a very difficult taſk for any man, the youngeſt and 
moſt vigorous, to enter on the extenſive labours of this office, 
after the Lord Preſident DunDas ; whoſe ſingular powers for 

the rapid diſpatch of buſineſs will always be remembered with 
regret, whoever the perſon be that fills his chair. Yet of his 
ſucceſſor, during the ſhort time he held it, we may with truth 
ſay, that he gained an acceſſion of reputation, by his manner 
of conducting himſelf in this new ſtation, though advanced to 
the age of Seventy before he attained it. And if he ſometimes 
conſulted with his brethren upon matters which he might have 
ſettled without ſuch deliberation, this was almoſt unavoidable 
upon the firſt entry into office; at leaſt in a perſon like Sir Tho- 
MAS MILLER, who, with the beſt pretenſions to lead and di- 
rect, was free from all deſire to exert his influence. This mild- 
neſs of diſpoſition ſecured to him, in an uncommon degree, 
the reſpect and affection of the Gentlemen at the Bar; whom 
he always heard with ſuch patience, and treated with ſuch at- 
tention and good breeding, as ſhould, more effectually than 
che ſharpeſt animadverſion, repreſs all petulance and indecorum. 

HAviNG thus then gained the ſummit of his honeſt ambi- 
tion, in riſing ſucceſſively, by his own talents and uſeful la- 
bours, to all the great offices of the law ;—having obtained 
them all without blame or envy, and held them with credit and 


diſtinction happy in retaining, at an advanced age, the full 
„ 5 8 poſſeſſion 
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poſſeſſion of health and of his faculties, and fortunate in his 
family and all his domeſtic concerns z he had little elſe to pray 
for, (ſince Heaven had ordered that he ſhould now be called 
from the ſociety of perſons ſo dear to him) but an eaſy diſſo- 
lution of his mortal ſtate. And this Divine Providence thought 
fit to grant him. 

He died upon the 27th of September 1789, after an illneſs 
of two days, at his ſeat of Barſkimming in Ayrſhire, in the 
72d year of his age,—leaving no good man his enemy, and at- 
tended with that ſincere and extenſive regret, which only thoſe 
can hope for, who have occupied the like important ſtations, 
and acquitted themſelves as well. | 


Wr have ſpoken of him in his public capacity, and noticed 
his great temperance and ſolidity of judgment. Now, theſe 
qualities were in him the more to be praiſed, that they did not 
proceed from any coldneſs or tardineſs of nature, but were, on 
the contrary, united to a very warm and feeling heart; which 
was manifeſt in his whole life and manners. 

No man was perhaps a better citizen, or more genuine pa- 
triot, than the late Preſident; if we are to eſteem him ſuch, 
who not only takes an interelt in the internal welfare and pro- 
ſperity of his country, but feels an honeſt pride and warm 
concern in its glory and conſequence as a ſtate, and in the 
ſplendour of the peoples fame. Of all theſe, the Preſident had, 
and continued to have, even in his lateſt years, a moſt lively 
ſenſe; which was, at one period of his life, the ſource of much 
joy and ſatisfaction, and at a later period, of ſincere mortifica- 
tion and regret, and cauſed him often to lament to the riſing ge- 
neration, during the misfortunes of the late war, that they had 
only ſeen a glimpſe of the glory of their country. That part 
doo of the Britiſh dominions which gave him birth, he was at- 
& rached to with all the partiality which a good man naturally 
feels; nor was there any ſubject on which he dwelt more fre- 
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quently, or with more pleaſure, than Its growing ſtate of im. 
provement in his own time. 

Hex was, in like manner, a very ſocial and hoſpitable man; 
to his family, and connections, and indeed to all about him, 
full of gentleneſs, and kindneſs, and cordiality : and this uni- 
formly and without exertion ; inſomuch that no perſon whom 
he had reaſon to eſteem or think well of, could ever ſay of him, 
that he received him coldly, or treated him with reſerve *, 
Good breeding indeed, (meaning by the term that kind and 
open manner which ſets a ſtranger or inferior at eaſe) was in 
a manner natural to him; and he had it to all ranks and con- 
ditions of men; ſo that in a humane viſit to the houſe of a 
ſervant or dependant, he equally pleaſed, and was as ſurely di- 
reed to the very things that were fit and acceptable to be ſaid, 
as in his intercourſe with thoſe of his own rank. Among 
whom too, and indeed in all ſituations, he was diſtinguiſhed 
for a rare ſimplicity of manners and openneſs of ſpeech ; which 
flowed from a purity of thought and 3 intentions, ſo perfect that 
it was not to be ſurpaſſed. 

Hex retained through life the higheſt reliſh of the beauties of 
nature, and every year ſpent a conſiderable part of the receſs 
of buſineſs, in the enjoyment and improvement of the roman- 

tic 

* Here we mult obſerve, that however remarkable this gentleneſs and diſpoſition to 
oblige, they were yet always confined to their proper ſphere, and in no inſtance ſuffered 
to interfere with what he eſteemed his duty. This appeared, among other examples 
that might be given, in his ſpirited behaviour as Lord Advocate, on occaſion of a que- 
ſtion that aroſe touching the pre-eminence of his office. The late Mr CuaxLES Yorke 
had been honoured with a patent of precedence over his brethren at the Bar, with es- 
ception only of the Attorney-General; and happening to be engaged as Counlel in the 
Houſe of Lords, on the ſame fide with Mr MiLLes, he, under this privilege, claimed 
right to be heard before him. Mr Mirrrz, though in habits of intimacy with Mr 
Yorke, and perſonally very indifferent about any ſuch diſtinction, felt himſelf here in 


duty called upon to reſiſt his friend's pretenſions; and accordingly maintained (nor 
could be prevailed on to recede from it) that he, as his Majeſty's Advocate, was Attor- 


. ney-General for Scotland, and within the exception of the patent. The point was in the 


end referred to the opinion of Lord Maxsriꝝx LD, which was given in favour of Mr Mitt 
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tic ſcenes at his place of Barſkimming. It was not, however, to 
the object of beauty alone, that his attention at thoſe ſeaſons 
was directed, but alſo to the better management and ſubſtantial 
melioration of his eſtate. And this purſuit engaged him in very 
numerous and extenſive operations, all of which he himſelf both 
planned, and ſuperintended the execution of, and ſucceſsfully 
conducted ; though in the hands of moſt other men, having the 
ſame avocations of buſineſs, without the ſame activity, conſtancy 
and love of order, they were more likely to have proved abor- 
tive, or even ruinous. 


Sir TuouAs MILLER was twice married. By his firſt wife, 


MarGARET MuRDocn, daughter of Joun MuRDochn, mer- 
chant in Glaſgow, he left iſſue ; one daughter, and one ſon, 
now Sir WILLIAM MILLER, who follows the ſame profeſſion in 


which his father roſe to ſuch diſtinguiſhed honours. His ſe- 


cond marriage (of which there is no iſſue) was to ANNE 
LockHART, daughter of Mr LockHART of Caſtlehill, who has 
the misfortune to ſurvive him. His eldeſt brother Joun had 
deceaſed ſome years before him, and he ſucceeded, on that 
cvent, to the family eſtate of Glenlee, which, along with the 
cſtate of Barſkimming, has now devolved to. his ſon. 


* 
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| | A 
DONATIONS preſented to the RoyaL SocttTy of Edinburgh, 
continued from the preceding Volume, 


By John Macgowan, Eſq; Edinburgh. 


Anacardium Occidentale. LIN. The Fruit of the Caſhen Tree, 
preſerved in ſpirits. No. 722. 

Caſtor Fiber. LiN. The Beaver, from Hudſon's Bay. No. 723. 

Felis Lynx. LIN. The Hudſon's Bay Lynx. No. 724. 

Canis Lagopus. Lin. The Arctic Fox, from Hudſon's Bay. 
No. 725. 

Crotalus Miliarius. Lin. The ſmall Rattleſnake. No. 726. 

Coluber Alternus. No. 727. 


By the Right Honourable Lord Daecr. 


A number of articles, collected in the South Seas by Captain 
BL1GH. 

Two parcels of fine New Zealand Hemp. No. 728. 

A Mufical Inſtrument made of Reeds. No. 729. 

An Arrow-head, formed of a hard black Schiſtus. No. 730. 


Fiſh-hooks of Mother of Pearl, and Lines, from the Friendly 
Iſlands. No. 731.—733. 


2 | Fiſh-hooks, and Lines, formed of the Sinews of an Animal 


from the coaſt of America, in Lat. 49 N. No. 734. —7306. 
Capnias Auſtralis, 


' Smectis Auſtralis, from the South Sea Iſlands. No. 737-—739. 
1 Catochites Auſtralis, 


By John Davidſon, Eſq; of Ravelrig. 


A Lion's Skin, with the Head, Teeth and Claws, from the Cape 
of Good Hope. No. 740. 
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Liſt of Dona- 


tions, 


Some large Nodules of Flint, from Italy; each having cryſtalli- 
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Two Sea-weeds, taken out of the Atlantic, at a great diſtanca 1 
from any land. No. 741. 742. 1 

Six Arrows from Bengal. No. 743. 

A Malay Poinard. No. 744. 

Lapis Judaicus, from the Eaſt Indies. No. 745. 


By Fohn Learmonth, Eſq; Merchant in Edinburgh. 


Scolopendra Gigantea, LIN. above fourteen inches long, from 
the Weſt Indies, preſerved in ſpirits. No. 746. 1 


By Profeſſor Dalzel. = \ 

A Sceptre of Ivory, mounted with filver, given by the King of 
Dachomy, in Africa, to Archibald Dalzel, Eſq; formerly 
Governor of Whydah, as a teſtimony of friend{hip, 


No. 747. | . 
The Horn of an Antelope, from Africa. No. 748. 


By James Boſwell, Eſq; of Auchinleck. 


ſations in a large central cavity, ſent from Leghorn by 
Sir John Dick. No. 749. 


By Captain Liddel. 
A white Greenland Bear. No. 750. 


By Francis Kinloch, Eſq; of Gilmerton. 
Colymbus Arcticus, Lin. ſhot on the ſhore of Eaſt Lothian. 
No. 751. 


By the Honourable Lord Hailes. 


Trichechus Roſmarus. Lin. The Morſe or Sea Horſe; the 
Skeleton of the Head entire, with the Tuſks. No. 752. 


By 


By Mr John Macaulay, Town clerk of Dumbarton. 


: The Horn of a Stag, of a ſingular form, dug out of a ſtratum 
= of Clay in Dumbartonſhire. No. 753. 


By the Right Hon. the Lord Chief Baron Montgomery. 


An Indian Canoe, of fine workmanſhip, from the Iſland of St 
| 3 John. No. 754- 


= | By Dr Gregory. 
A large Lizard, from the Weſt Indies, preſerved in ſpirits. 


7 By William Henry Charters, Eſq; of Burntiſland. , 
3 Lava Garnets, found in the Lava, which overwhelmed Pom- 
; 1 peii. No. 756. 
Io Copper Coins. No. 757. 758. 
silver Coin of Henry VI. ſtruck at Calais, and found in the 
= | river Jed. No. 759. | 
: By Dr Roxburgh at Madraſs. 
5 A Cheſt of Plants from Bengal and the Peninſula of India, con- 
: taining ſeveral hundred Plants, in fine condition, and ar- 
ranged according to the Linnean ſyſtem. 
By The American Academy of Arts and Sciences. 
„ Memoirs of the American Academy of Arts and Sciences, to 


the end of the year 1783, Vol. I. 4to. Boſton, 1785. 


By The Royal Iriſh Academy. 


The Tranſactions of the Royal Iriſh Academy. 4to. Dublin, 
1787. 
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By Adair Crawford, M. D. 


Experiments and Obſervations on Animal Heat, and the In. 
flammation of Combuſtible Bodies, Sc. The ſecond edition. 
8vo. London, 1788. 


By Dr Carlyle. 


The Huſbandry of the Ancients, by Adam Dickſon, A. M. late 
Miniſter of Whittingham. 2 Vols. 8vo. Edinburgh, 1788. 


By E. Peart, M. D. 


The Generation of Animal Heat inveſtigated, &c. 8vo. Gainſ. 
borough, 1788. | | 


| By M. Lavoiſier. 
Traite Elementaire de Chimie, 2 Vol. 8 vo. a Paris, 1789. 


By Thomas Percival, M. D. 


Eſſays Medical, Philoſophical and Experimental, Vol. II. 8 vo. 
4th edition, reviſed and enlarged. Warrington, 1789. 


By the Reverend Archibald Aliſon, A. B. ; 
Eſſays on the Nature and Principles of Taſte. 4to. Edinburgh, 
1790. 
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I. Of certain NATURAL APPEARANCES of the Ground on 
the Hill of Arthur's Scat. By FAMES HUTTON, M. D. 
F. R. S. EpiIN. and Member of the Royal Academy of Agri- 
culture at PARIS *. 


N ſummer 1776, Profeſſor FERGuSON obſerved a parti- 
cular appearance on the hill of Arthur's Seat, near the ſum- 
mit, which drew his attention, and which he could not under- 
ſtand. He then carried Dr BLAck and me to the "place, where 


we found ſomething which, at a diſtance, reſembled the wi- 


thered graſs of a foot-path, but which traverſed a ſhoulder of 
the hill, in ſuch a direction as correſponded to neither ſheep- 
track nor foot-path. Upon a near inſpection, it appeared to be 
a narrow ſtripe of the graſs quite dead and withered. The 
breadth of this ſtripe was about nine, or, in ſome places, twelve 
inches; the fides of this track were perfectly defined, without 
any gradation from green to withered graſs, all the plants in 
the track being killed, without the contiguous part having ſuf- 
tered 1n the leaſt. The length of this track was conſiderable, a 
hundred yards or two, extending from the ſouth-eaſt ſide of 


a 2 the 


* This Paper was read before the Philoſophical Society of Kab in June 1778. 


It is now printed bv order of the Committee for publication of the Tranſactions of the 
Royal Society of . | 
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the ſouthmoſt hill through a hollow, and aſcending obliquely 


the ſhoulder of the ſummit of Arthur's Seat on the ſouth-caſt 
ſide. | 

Ar firſt thunder ſuggeſted itſelf as having been the cauſe of 
this remarkable appearance; but the more we enquired into 
the particulars of this phenomenon, the greater difficulties oc- 
curred with regard to the proper correſpondence of that con- 
jectured cauſe, as well as for aſſigning any other with the leaf} 
degree of probability. It is with a view to make this appear, 
that the following hiſtory 1s made of the particulars which were 
at that time, and have been fince obſerved. 

OBSERVATION 1. THE appearance now deſcribed was not 
the only one of the kind; for, upon examination, I found ſimi. 
lar tracks, though of various extent, in all the different aſpeQ; 
and ſituations, from the ſouth fide of the ſummit to the north 
ſide of the hill half way down to the plain; but none at the 
bottom. 

Ons. 2. Tus appearances, though recent, or of that year“ 
production, had not been the firſt thing of that kind which had 
appeared on the hill ; for, parallel to each of thoſe tracks of 
withered graſs, there was another perfectly ſimilar, which then 
appeared to us as if it had been made the year before, and was 
then black, the graſs having rotted. The diſtance of this old 
track from the new, was, in general, only a few inches, ſometimes 
exceeding near, but rarely or never contiguous. | 

Oss. 3. Tune tracks, now under conſideration, have been 
conſidered as a thing continuous in its length; but this it 1 
only in general, or in certain portions where it is ſo ſometime 
for a conſiderable extent. In other places, again, it 1s compoſed 
of ſeveral portions of various lengths, the graſs being unaffed- 
ed betwixt thoſe portions which make up the track ; ſo that, in 


ſome places, the track is made as it were by ſpots; and theft. | 


ſpots, although in general longer in the direction of the track, 
are not always ſo, there being in ſome places, generally at the 
| 8 | | extremit! 
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extremity of the track, ſpots whoſe length do not exceed their 
breadth. * | 

Ons. 4. Tux regularity with which thoſe two tracks run pa- 
rallel and near to each other, is not more wonderful than is the 
correſpondency that is in general to be obſerved with regard to 
the conſtruction of theſe, as conſiſting either of a continuous 
track or of ſeparate pieces; and to ſo great a degree is carried 
this reſemblance of the two tracks, that, where it is by ſpots 
the tracks are made, there the ſimilarity, even of the ſpots, 
were ſometimes remarked, ſo that it ſeemed as if the one had 
been a copy of the other. 

Ons. 5. Bes1DEs the brown colour of thoſe new made tracks, 
which might be ſeen at a conſiderable diſtance, (two or three 
hundred feet), there was another {tripe of a dark green, which 
might be ſeen at a ſtill greater diſtance. Upon more cloſe exa- 
mination, this laſt appearance was found to take its origin in 
ſome graſs of a very dark green, which, in ſome places here 
and there of the laſt year's track, began to grow in the black 
ground and among the rotten graſs ; but the greateſt part of this 
deep green was behind the laſt year's track, and was evidently 
owing to a ſimilar growth of graſles in places which had been 
formerly killed or withered, and were now almoſt covered with 
new plants, which gave a deeper ſhade of green than the reſt of 
the hill. 

Tu1s laſt obſervation led to another; for here a queſtion na- 
turally occurred, That, fince this ſucceſſion of things had cer- 
tainly taken place at leaſt three years, how many ſucceſſive 
tracks might be detected from the examination of thoſe appear- 
ances? With this view I conſidered attentively ſome places 
where the marks were moſt diſtin, and could plainly count 
five or fix ſucceſſions; the number cannot be accurately aſcer- 
tained, becauſe thoſe which have been made above three or four 
years are much effaced, although the colour, and ſome other 
marks, evidently prove, that there had been ſeveral more. 


Os. 


6 NATURAL APPEARANCES 


OBs. 6. THe tracks which have been now deſcribed, are not 
ſtraight lines, but have all more or leſs of a regular circular na. 
ture in them; that is to ſay, they are ſegments of circular fi. 
gures, and only approach to the appearance of right lines, in 
proportion as the figure of which they are the ſegments is 
large, or the ſegment ſmall ; and in thoſe reſpects there appears 
to be great variety. There 1s, however, one appearance which, 
at firſt ſight, might impoſe upon an obſervator, and deſtroy the 
generality of this obſervation. It is an inſtance or two that oc- 
cur of a continued line in thoſe tracks; but, in this cafe, the 
line appears to be made up of ſeveral ſegments, each of which 
ought to be conſidered by itſelf ; conſequently, here will be ac- 
knowledged the operation of the ſame general principle by 
which, in thoſe appearances, a regular figure is produced, and 
that this figure is in its nature circular. 

Oss. 7. Tu production of thoſe tracks being ſucceſſive in 
its nature, or operating in different places at different periods of 
time, ſuggeſts another ſubject of enquiry, viz. How far any re- 
gularity, or a certain order, may be obſerved alſo with regard 
to this operation, as well as with regard to that by which the 
figure is produced ? And this, from obſervation, I think, is de- 
termined in the affirmative, ſo far as, from all the obſervations 
I have made, this progreſs ſeems always to have proceeded in 
the direction of a line, drawn from the centre, biſecting the 
ſegment ; that is to ſay, thoſe portions of concentric circles 
are never inſcribed, but always circumſcribed ; and, for this 
reaſon, it will appear, that thoſe circles, of which ſegments are 
exhibited to our obſervation, muſt be increaſing, and not di- 
miniſhing, in their diameter. 


HAviN thus given an account of what was concluded from 
the firſt ſeaſon of thoſe obſervations, before proceeding to give 
the continuation of their hiſtory, it may be proper to obſerve, 
that an unſucceſsful attempt was once made to inveſtigate the 

cauſe, 
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cauſe, by the inſpection of the turf cut up, and compared with 
chat immediately contiguous to the track; for, on that occaſion, 
nothing was found that could give any light into the nature of 
the operation. | | 

From the narration of appearances already made, the hiſtory 
of what has happened ſince that ſummer, 1776, will be extreme- 
ly ſhort, and may be comprehended in two or three words. 

In the ſummer 1776, there was prognoſticated a ſucceſſion 
of appearances fimilar to thoſe which, from the obſervations 
then made, had been concluded as having already come to paſs, 
and been tranſaQed with a certain regularity in a former period 
of time. The event has fully juſtified the judgment which 
was formed at that time, reſpecting the order and regularity of 
the appearances, and has alſo left us in the ſame ſtate of uncer- 
tainty, or rather ignorance, with regard to the cauſe. 

In the ſpring, about the month of April, the graſs begins 
gradually to wither and decay. It is perfectly dead in a little 
time, that is, in a week or two, and then appears white or wi- 
thered. Thus, every plant being killed in the new track, 
thoſe vegetable bodies, expoſed to heat and moiſture, gradually 
decay, ſo as next year to exhibit a dark or black, inſtead of a 


| light or white track, which it had been the year before; but 


during the ſecond year, the dead plants are ſtill obſerved in the 
turf, which, as it begins to get new plants, loſes gradually the 
appearance of the old ones, until at laſt little more can be ob- 
ſerved, than a broad ſhade of a much deeper green, which, 
on the one fide, is compared with the natural verdure into 
which it ſometimes ſeems gradually to terminate ; whereas, on 
the other fide, the deep green colour of the ground formerly 
tracked, is contraſted with the yellow or light colour of the wi- 
thered graſs. | | 

FROM the inſpection of the ground, and the hiſtory of what 
has been obſerved to happen, nothing 1s more evident than that 


this regular ſucceſſive operation has been now repeated, at leaſt 
n in 
in 
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in ſome parts of the hill, for eight or nine years. Here, there. 
fore, is a piece of natural hiſtory worth recording, and for 
which a theory is wanted. 

THE appearances which have been here deſcribed are, ſo far as 
I know, ſingular and unconnected with all others reſulting from 
known cauſes. I know that ſimilar circles have been obſerved 
by naturaliſts, and by them aſcribed to thunder ; as we ſhould 
certainly have done in this caſe, were it not for the regular an- 
nual progreſſion, which, if the effect of thunder, muſt follow 
rules not yet inveſtigated, either in electricity, bs TI or the 
mineral ſyſtem ; for, 
Ho comes it, that the electrical operation takes place regu- 
larly in the ſpring only, and that without any appearance of 
thunder ? | | 

2dly, How comes it, that the ſtripe of graſs deſtroyed by one 
operation, is always regularly progreſſive in one particular di- 
rection, in relation to the firſt electrical operation? 

34ly, Ie this progreſſive appearance ſhall be conſidered as an 
electrical operation, and every ſucceſſive repetition as directed 
by the one immediately preceding it; then, how was the firſt 
produced; when was it; and when will be the laſt ? 

THe next conjectural cauſe that ſuggeſts itſelf as an explana- 
tion of thoſe appearances, is the operation of inſets. But 
there ſeems to be no leſs difhculty' in reconciling any known 
animal-occonomy with the appearances under conſideration, as 
the only cauſe of thoſe appearances ; for, 

How ſhould thoſe animals have been diſtributed in thoſe ſe- 
parated tribes upon the hill, and diſpoſed in the continuous 
tracks, ſo as to exhibit lines of long extent, traverſing ground 
and ſoil of various quality, as well as in tracks of very little 
extent; but, whether great or ſmall, formed upon the ſame 
principle, every part having a fimilar relation to a whole ? 

ARE theſe large tracks to be conſidered as the extenſion of 
colonies which once had been ſmall? or, Are theſe «colonic 
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dropped from the atmoſphere upon the different parts of the 
hill, in the ſhape and extent in which we find thoſe ſtripes of 


withered graſs? This laſt hypotheſis is not ſupported by any 


appearance that I know of in this country; and the other is not 
confiſtent with the natural appearances to which it muſt be- 
long; for the ſolitary or inſulated ſpots, which often form part 
of a ſtripe, ſeem to be reproduced, in nearly equal quantity, 
each ſucceeding year, without any gradual extenſion in the 
(tripe, which alſo ſeems to preſerve its former extent, as well as 
breadth and form. | 

THEREFORE, when we conſider the various ſituations and 
extent of thoſe narrow ſtripes of withered graſs, the regularity 
to be obſerved in their ſhape and progreſſion, and the conſtan- 
cy which ſeems to take place with regard to their ſucceſſion, we 
muſt, at the ſame time, be perſuaded, that there is a natural 
cauſe which may be inveſtigated for the explanation of thoſe 
appearances, and reject the mere ſuppoſition of cauſes which do 
not ſeem, of themſelves, adequate to the effect perceived. 

GREAT attention would be required in making obſervations 
with a view to diſcover the cauſe of thoſe appearances ; and 
the difficulty of this taſk 1s much increaſed by an ambiguity 
which occurs on certain occaſions, where the breeding of in- 
ſeas in conſequetce of the death of plants, may be miſtaken 
for the death of plants in conſequence of inſets ; but, on the 
other hand, in the preſent caſe, great advantage, for an en- 
quiry of this fort, may be derived from the opportunity that 
there is of examining, not only what had been killed the pre- 
ceding, but alſo that part which is, perhaps, to be killed the 
enſuing ſeaſon ; and where experiment may be made by cut- 
ung off the communication betwixt thoſe two parts as dcep as 
the ſoil may admit. 

Taz apparent production, or rather the multiplication of 


ſome ſpecies of animals, in conſequence of a certain deſtruction 
Vor. II. | b of 


o NATURAL APPEARANCES 


of the vegetable turf, is a thing eaſily to be conceived, like wha: 
happens in thoſe ſtripes the ſecond year, when I have ſeen an 
abundant crop of a certain ſpecies of muſhrooms in the track 
Had animals of a particular ſpecies been found there, in the ex. 
mination of the ſoil in thoſe withered tracks, a raſh concluſion 
might have been formed, in erroneoutly attributing as a cauſe 
for the appearance, what was truly an effect or e of 
the thing in queſtion. 

Ir is always making a ſtep towards the diſcovering the cauſe of 
a phenomenon, when cauſes which, with ſome degree of pro- 
bability, have been aſcribed to an event, are found to be uncon. 
need with, or to have no affinity to it; for this is the natura] 
method of inveſtigation, by examining the affinities or rela- 
tions of things, and rejecting thoſe as properly related, where 
there is found a diſcrepancy. Thus, as there is no effect with- 
out its proper cauſe ; ſo, in proportion as a greater number of 
events are found to be unconnected with an appearance, ſome 
kind of approach 1s made towards that by which the natural 
appearance 1s to be explained ; but in caſes where events are 
multiplied or numberleſs, every approach of this kind is only 
negative; and ſuch a method of inveſtigation, while it may be 
the means of diſcovering the thing in queſtion, only ſhows 
that what we want 1s not attained. This, however, if made 
with full conviction, is no contemptible ſtep in natural philo- 
ſophy, where, next to the inveſtigation of the proper order in 
events, it is of the higheſt importance to avoid, or to correc, 
the improper connection of them. 

Tu explanation of the phenomena, in the preſent piece of 
natural hiſtory, either by thunder or the operation of inſects, 
without having obſerved the actual connection of thoſe diffe- 
rent events, is merely conjectural, as would be equally the re. 
fuſing to admit for explanation a known cauſe, which, though 


not actually obſerved as connected with the event in queſtion, 
a had. 
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had, in other reſpects, the requiſites for producing a ſimilar 
effect. | : 

Bor all that is known at preſent of electricity, or the ope- 
ration of inſects, is far from being-ſufficient to be conſidered as 
the explanation of the appearances in queſtion ; for, 

THOUGH the growing plants, or the vegetation of a portion 
of the living turf, may be killed either by means of electricity 
or inſets, theſe are not the only means by which that effect 
may be brought about; at the ſame time that this is the only 
circumſtance, in the natural appearance, explainable by the ſup- 
poſed cauſe ; Therefore, as every circumſtance in an appearance 
muſt be properly related to a cauſe, by which it is to be ex- 
plained, ſo the many circumſtances here found, without any af- 
finity to, if not inconſiſtent with the conjectured cauſe, will 
leave no room for admitting ſuch an explanation, according to 


the preſent view which has been given of the ſubject. 
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II. An Account of” the Method of making the OTTER 
ROSES, as it is prepared in the Eoft Indies. Communicat-g 
in a Letter from Do YALD MoNRo, M. D. of London, 4% 
» Mr Foun RoB180N, Profeſſor of Natural Phils ofaphy in the 
Univerſity of EDINBURGH “. 


8 I R, 5 London, Fermyn Street, July 10. 1783. 


Hap the following receipt for making the Otter of Roſes, as 

it is prepared in the Eaſt Indies, from Major MAckENZII 

of Coull, in the county of Roſs, who told me he got the ac- 

count from an officer of his corps, who was up in the country 
where it is prepared, and affiſted in making it himſelf. 


TAKE a very large glazed earthen or ſtone jar, or a large 
clean wooden caſk; fill it with the leaves of the flowers of roſes, 
very well picked, nd freed from all ſeeds and ſtalks ; pour on 
them as much pure ſpring water as will cover them, = ſet the 
veſſel in the ſun in the morning at ſunriſe, and let it ſtand till 
the evening, when take it into the houſe for the night; expoſc 
it in this manner for ſix or ſeven ſucceſſive days, and, at the 
end of the third or fourth day, a number of particles, of a 
fine yellow oily matter, will float on the ſurface, which, in two 
or three days more, will gather into a ſcum, which is the Otter 
of Roſes. This is taken up by ſome cotton, tied to the end of 
a piece of ſtick, and ſqueezed with the finger and thumb into 
a ſmall phial, which is immediately well ſtopped ; and this is 

repeated 


Read in the Philoſophical Society of Edinburgh in 1783; and publiſhed by order 
of the Committee for publication of the Tranſactions of the Royal Society of Edi. 
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Of making the OTTER of ROSES. 13 
repeated for ſome ſucceſſive evenings, or while any of this fine 


1 eſlential oil riſes to the ſurface of the water. 


N. B. T1 HAVE been informed that ſome few drops of this eſ- 
ſential oil have been more than once collected by diſtillation, in 
the ſame manner as the eſſential oils of other plants here in 
London. I am, 


SIR, 
Your moſt obedient humble ſervant, 


D. MonRo, 


III. 
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III. DescRIPTION of a MERCURIAL LEVEL, invented by 
ALEXANDER KEITH, Eq; F. R. S. & A. 8. Epi. X. 


[GURE T. is a ſection of the inſtrument formed of maho. 
gany or boxwood. AA are two oblong ſquare cavities 
connected together by a narrow cloſe channel, running from 
the bottom of the one to the other. BB are two grooves hol- 
lowed out of the wood, in order to contain the fights, ts. 
They are ſhut up by a lid, which turns upon a ſcrew-nail at the 
centre C, as may be ſeen more diſtinctly from fig. 4. 

FIG. 2. DD are the two fights, the one with a ſmall hole, 
the other with a croſs-hair. Theſe fights are erected upon two 
Pieces of ivory or hard wood, which are ſhaped nearly of the 
dimenſions of the cavities A A, but ſo much ſmaller as to enter 
without touching or rubbing on the ſides. Mercury is poured 
into the two holes A A till they are about half full ; the two 
pieces of ivory which ſupport the ſights, are put into the cavi- 
ties, and float on the ſurface of the mercury. 

FIG. 3. is a perſpective view of the inſtrument when the 
ſights are floating upon the mercury ; and fig. 4. is another 
view of it, when the ſights are taken out and the lid is open. 

As the two cavities communicate with each other, the fur- 
face of mercury in both are always upon the ſame line of level; 
and conſequently, if the two ſights are once accurately adjuſted, 
they will ever after point out the true level, without requiring 
any after adjuſtment. | | 

Wren this inſtrument is to be uſed, it may be laid on any 


horizontal ſurface, and the fights will immediately become an 


exact 


* This Paper was read before the Philoſophical Society of Edinburgh in December 
1558; and is noh priated by order of the Committee for publication of the Tran faction 
of the Royal Society of Edinburgh. | 8 
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act level. It may alſo be fixed on a tripod as the ſpirit-level ; 
or it will anſwer equally well, if it is affixed to the top of a 
ſingle ſtake, which is ſharpened at the point ſo as to be puſhed 
into the ground. If it is to be. uſed as a pocket- inſtrument, it 
may be made of ſeven inches length, being about double the 
dimenſions of the annexed draught. A common walking cane 
forms a very convenient ſupport. It is affixed to the cane by 
means of a braſs pin E, which paſſes through the hole G, and 
through the eye or hole of the walking ſtick; and a braſs nut 
F, ſcrewing to the male-{crew of the braſs pin, keeps them firm 
together. The two grooves BB, contain the two ſights and 
braſs pin, when not in uſe. Two corks, covered with thin lea- 
ther, fitted into the holes A A, confine the mercury, when the 
inſtrument is to be tranſported ; or, in caſe the mercury is 
found to eſcape, it may be poured into a ſmall caſe, made of 
lignum vitz, like a tooth-pick caſe ; and this may be ſtopped 
with a cork, and made to fit into one of the grooves, 

Tut advantages of this inſtrument over the ſpirit- level are: 
J, It requires no adjuſtment, conſequently two obſervers, 
though otherwiſe not equally accurate, muſt make the ſame ob- 
ſervation. 2dly, With this, the level of twenty different places 
may be taken during the time required to adjuſt the ſpirit-level 
for one obſervation. 3dly, The nicety of the ſpirit-level depends 
upon the ſmall curve of the glaſs-tube, in the choice of which 
no rule can be laid down ; neither 1s any thing gained, in point 
of exactneſs, by lengthening the ſpirit- tube above three or four 
inches. But every inſtrument of this kind is of one ſtandard ; 
and the further the two ſights are removed from one another, 
the more any error is diminiſhed. 47bly, This inſtrument can 
be made perfectly juſt, without taking any obſervation, or com- 
paring it with another level. In order to do this, let the floats 
on which the ſights reſt, be of the ſame dimenſion and weight, 
and let the croſs-hair and eye-hole be of one height, and, with- 
out farther adjuſtment, they will point out the true level. 


Tun 
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Tux following is a proof of the exactneſs of this method. Jony 
MILLER, the mathematical inſtrument-maker, has a line drawn 
upon the oppoſite fide of the Parliament-ſquare, fronting his ſhop, 
by which he has been in uſe to adjuſt his ſpirit-levels. We placed 
the mercurial level upon the ſpot known to be upon an exaa Þ 
level with the line, Both he and I looked through the fights ; d 
but could not perceive the line. We ſuſpected there was ſome 
fault in the ſights; but, on making them vibrate, we found that 
the hair had covered the line; ſo ſoon as they ſettled, the line 
was again covered by the hair. 

WHEN there is a ſtrong wind, the ſights vibrate too much, 
In order to remedy this, there is a caſe of tin'd plate or paſte- 
board made to incloſe the inſtrument when not in uſe. Vid. fig. 5, 
When uſed, the caſe covers only about one half of it, leaving 
room for the ſights to float within the caſe. There are two oval 


holes at each end of the cafe through which the obſervation; 
are made. 
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IV. PATHOLOGICAL OBSERVATIONS on the BRAIN. 
By Mr THOMAS ANDERSON, F. R. S. Epin. Surgeon at 
Leith, and Fellow of the Royal College of Surgeons &. 


HE following obſervations may ſerve to illuſtrate and 
confirm the opinion now very generally adopted by Ana- 
tomiſts and Phyſicians, That an affection of one hemiſphere of 
the brain, whether from internal diſeaſe or external accident, 
produces its morbid ſymptoms on the oppoſite fide of the body. 


CASE TI. A LADY about forty, whom I attended along with 
Dr MoNRo, was for many years affected with violent headachs ; 
ſhe complained of the pain being moſt violent in the crown of 
her head, which at laſt brought on convulſive tremors of the left 
arm and leg ; theſe often continued half an hour, and would 

return three or four times a-day ; the fits grew more ſevere and 
frequent, and the right fide became affected, and frequently 
ſhe was comatoſe for twenty-four hours, till, quite worn out, 
ſhe died in November 1770. 

ON opening her head, when the dura mater was taken off, 
on the right hemiſphere of the brain, there was a loſs of ſub- 
ſtance, for about two inches and a half in length, one and a 
half in breadth, and abdut the middle near an inch deep, the 
length of which was in the direction of the falx: In the middle 
of this, immediately under the coronal ſuture, and on the fide 
neareſt to the falx, within an inch of it, there was ſome ſoft 

Vol. II. c browniſh 
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browniſh matter in the bottom, on touching of which with th: 
knife, I diſcovered ſtony concretions, which were taken out and 
waſhed. Several of them broke into ſand on the ſlighteſt 
touch ; but four or .five of them, each about the fixth of an 
inch in length and breadth, and a little thicker than the ſhel! 
of an egg, I ſaved, and afterwards gave to Dr Mo Ro, who was 
not then preſent. 


CASE 2. WILLIAM C. about forty-five, of a corpulent ha- 
bit, was, for ſeveral years, ſubject to epileptic fits, which com- 


monly returned every three or four weeks, and any irregularity 


in eating or drinking would immediately bring them on; but 
when cautious, living ſparingly, and taking ſome args 
was often free from them for four or five months. 

THE fits always came on with convulſive motions in the right 
arm and leg, which, in a few minutes, were ſucceeded by ſtu— 
por, in which he continued above half an hour. In November 
1775, he received a ſtroke on his head, which brought him to 
the ground ; was inſtantly ſeized with one of the fits ; and, in 
twenty-four hours, had ten or twelve of them, in all of which 
the only parts convulſed were the right arm and leg; the fits 
became more frequent, a total ſtupor came on, and he died 
fourteen days after. g 

ON opening his head, on the left hemiſphere, immediately 
under the coronal ſuture, and an inch from the falx, the dura 
mater adhered to the brain, for about the ſize of a ſhilling, and 
was ſo much thickened and hardened as to be in a cartilaginous 
ſtate; the brain, for the ſize of a large walnut, was much 
hardened, and the under part of it adhered ſlightly to the falx; 


on the outer ſide of this hardneſs, on that fide furtheſt from the 


falx, and in the middle of the ſubſtance of the cerebrum, there 
was about an ounce and a half of extravaſated blood, which 
was ſoft, and of a black colour. 
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CasE 3. ROBERT H. a ſailor, about forty, when on board 
of ſhip, ſtooping down, received a violent ſtroke on the back 
part of the parietal bones by the falling of a boom ; there was 
no wound, but the parts were much bruiſed. Some months 
after, he complained of a pain immediately under the part on 
which he received the ſtroke, which gradually grew worſe, and 
in a year and half the pain was moſt excruciating, and brought 
on violent convulſions in both upper and lower extremities of 
both ſides, the violence of which, in ſome months, put an end 
to his life. 

On opening the head; the poſterior part of both hemiſpheres ot 
the brain was found greatly inflamed and much hardened ; and 
adhered firmly to the dura mater and the falx ; the left fide was 
more diſeaſed than the right, and the dura mater, in ſome 
places where it adhered firmly, was much thickened, and almoſt 
cartilaginous: 


CASE 4. Mr L. by a fall down a ſtair, fractured the left pa- 
rietal bone. I ſawghim in half an hour, when he was in a ſtu- 
por. He was immediately bled very plentifully, and then 
carried home. The fracture extended from the middle of the 
bone downwards and backwards, and was traced near to the 
maſtoid proceſs ; but I could not carry the inciſion any further. 
A piece of the bone was taken out by the trepan ; a confidera- 
ble quantity of extravaſated ſerum and blood was found preſ- 
ſing on the dura mater, which was got out; the wound was 
dreſſed, and he was bled very plentifully a ſecond time ; af- 
ter which he became ſenſible, and anſwered diſtinctly when 
ſpoken to, and, after ſleeping ſome hours, was greatly relieved, 
but at times the right leg and arm were attacked with convul- 
live tremors, which continued for three days, and, on the 
tourth day, every ſymptom appeared very favourable, and he 
had the appearance of doing well ; but he frequently complain- 
ed of a pain in his head. On che twentieth day, he was ſcized 
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with rigor, which was ſucceeded by a feveriſh paroxyſm, th: 
frequently returned for three days; his pulſe became conſtant], 
quick, and he died the twenty-eighth day. His friends woul( 
not conſent to his head being opened. 


CasE5. ALEXANDER H. a lad of eighteen, fell into the hold of 
a ſhip about fifteen feet down, and was carried home in a ſtupor. 
A tumefaction was obſerved on the top of the right parieta] 
bone. After a plentiful bleeding, he recovered of the ſtupor; 
a laxative was given, and he was bled again in the evening, 
On the third day, the ſtupor returned; and, on the evening of 
that day, I was called in, when there was every ſymptom of 
compreſſion of the brain, and next morning Dr Moxko and 
Dr AusTIN were ſent for. It was then judged proper to exa- 
mine the ſtate of the right parietal bone, where the tumefaction 
was at firſt obſerved. No fracture could be found ; but a piece 
of the bone was taken out by the trepan. Nothing was ſeen that 
could occaſion any preſſure. The ſtupor, Cc. continued, and 
he died the thirteenth day. Eighteen hours after his death, | 
went to open his head; but ſuch a degree of putrefaction was 
come on, that a great part of the brain had come out of the 
hole in the bone, quite diſſolved and putrid. The teguments were 
taken off, but no fracture was found in any part of the head. 


Cas8 6. A ſailor boy of fourteen fell into the hold of a ſhip. 
He was carried aſhore in a ſtupor. There was a ſwelling on 
the middle of the right parietal bone, without any wound. 
He was bled, and put to bed; and, in half an hour, was {o 
much recovered, that it was thought unneceſſary to inſpect the 


' ſtate of the bone. He was ordered a laxative to take in the 


night; but next morning it had not operated. It was then re- 
peated ; and in the evening he appeared very well; but there 


ſeemed to be a degree of torpor in the inteſtinal canal, from the 


laxatives 
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laxatives not operating. A clyſter was given, and the laxative 
again repeated. Next morning, his left arm and leg were quite 
paralytic, the pupil of the left eye was dilated, and did not 
contract when a lighted candle was brought near it, nor was he 
ſenſible of its being there; but he could read diſtinctly with 
the other eye, and the right leg and arm were very well. In 
the afternoon, juſt forty-eight hours from the time that he met 
with the accident, the bone was laid bare, and in the middle of the 
right parietal bone, a piece was found to be broken oft more than 
an inch ſquare. The upper ſide had pierced the dura mater, and 
gone into the ſubſtance of the cerebrum. The broken piece 
was eaſily taken out, and the wound dreſſed. Immediately at- 


ter, the pupil of the left eye contracted, and he could diſtin- 


guiſh large objects with, that eye, and the leg and arm were 
leſs affected. He had a good night, and next morning could 
read when the right eye was ſhut. On the third day after the 
operation, when the wound in the dura mater inflamed, and a 
conſiderable tumefaction came on, his left eye, leg and arm be- 
came again paralytic, with frequent convulſions in the left leg 
and arm, but without the ſmalleſt complaint in the other ſide. 
In this ſtate, he continued for ſeveral days; a ſuppuration came 


on; the ſwelling went off; after which he continued well, and 
the wound healed up in eight weeks. 


From theſe caſes, I ſhould infer : 


1. THAT when one hemiſphere of the brain is affected, it 


generally produces its morbid ſymptoms on the oppoſite ſide of 


the body. 


2. THAT when both hemiſpheres are affected, the Whale bo- 
dy ſuffers. 


* Tu Ar though one hemiſphere only is affected, when the 
iNJury 1s great, the whole body will ſuffer. 


4. THAT 
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4. THaT though the cerebrum alone is hurt, it produce; 
morbid ſymptoms in all muſcles of voluntary motion, whe. 5-4 
| ther their nerves take their riſe immediately from the cere. + 
brum, from the cerebellum, or from the medulla oblongata. = 

5. Tyar, in caſes of external accident, where one fide i; il 
affected, it is more favourable than when both ſides ſuffer. 1 


— — — —— 
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V. EXPERIMENTS 0 the EXPANSIVE FORCE of FREE Z- 
ING WATER, made by Major EDwaRD WILLIAMS of 
the Royal Artillery, at Quebec in Canada, in the years 1784. 
and 1785, Communicated in a Letter from CHARLES 
HuTToON, LL. D. F. R. SS. Lox D. & EpiIN. and Profeſſor 
of Mathematics in the Royal Military Academy of Woolwich, 
to Profeſſor FO UN ROBISON, General Secretary of the Royal 
Society of Edinburgh. 


[Read by Mr R0B1S0N, Nov. 6. 1786.] 


81 


HE following is an extract of a letter to me from Major 
EDwWARD WILLIAMS, of the Royal Artillery, a learned 


man, and of great profeſſional merit. Being at Quebec in ſome 


very cold winters, among various other ingenious experiments, 
it occurred to him to try the force of congelation in ſome of 
the iron bomb-ſhells, which are uſually fired out of mortars in 
the practice of artillery ; by filling the cavity of the ſhell with 
water, and then, having plugged up the fuze-hole, expoſing it 
to the cold to freeze the water, in order to find whether the ex- 
panſion of the ice would be capable of burſting the ſhell. 
Tur dimenſions of the 13 inch ſhell are as follow: 


Inches. 
Outer diameter of the ſhell, - == 6 
Inner, or diameter of the cavity, - 9.7 
Thickneſs of metal at the fuze-hole, 1. 5 
Ditto at the bottom or oppoſite part, 2.2 
Diameter of the fuze-hole, 1.7 


And the dimenſions are ſimilar in the other ſhells. The fuze- 
hole is conical, the oppoſite fades of which, when produced, 
meet 
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meet at the extremity of the diameter, which paſſes through 
the middle of the hole. 

HE found, that the iron plug could hardly ever be driven ſo 
firmly into the fuze-hole as to reſiſt the force of the expanſion 
of the ice, which puſhed it out with great velocity, and a bolt 
or cylinder of ice, of a conſiderable length, immediately ſhot 
up from the hole. But when the plug was fixed in with ſprings, 
which laid hold of the inſide of the cavity, ſo that the plug 
could not poſſibly be puſhed out, the force of expanſion then 
ſplit the ſhell, and a fin or plate of ice ſhot out quite around. 


EXTRACT from Major W1LLIAM's Letter. 


THESE experiments were made on iron-ſhells, from the 
13 inch-ſhell to the coehorn, of 4.4 inches diameter, by filling 
the ſhell nearly with water, and driving in an iron plug with a 
{ledge hammer. 


* 


Time. | Elev.of | W* of 
1784. Hour. | Barom. | Ther. | Wind. the fuze | plug.oz | Diſtance, 
Dec. 7 12 night. | 29.66 | — 10 Weſterly. } go 35 Unknown, 
22. | 10 A. M.] 29.69 — 3 Eaſterly. 99 37-25 | 22 feet. 
23. | 9 P. M.] 29.89 | — 16 W. 9 34.5 Unknown, 
234.1 A. M.] 29.25 — 6 W. 80 39-25 | 62 
31. A. M.] 29.60 | — 18] W. 45 39-25-| 3$7 
1785. | | | 
| Leh 5A.M.| 29.96 | — 19 W. 45 41.75 |' 415 
4.| 7 A.M.| 29.46 | — 12 W. 45 42 Burſt. 
9.''9 A. M-! Kr. 45 | 40-5 | 325 


REMARKS 


Dec. 21.—THE tuze-axis of the ſhell lay nearly perpendicu- 
lar to the horizon. On examining the effect, about q o'clock 
the following day, 1 obſerved the plug gone, and a cylinder of 
ice, of 4+ inches high, riſing perpendicularly from the fuze- 
hole, and of equal diameter. I ſearched carefully for the plug, 

| but 
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but could not find it, as there was about 33 feet of ſnow on the 
ground. 

22, —I WATCHED this ſhell about an hour, when, being 
called out on buſineſs, I found, on my return, three hours at- 
ter, the plug gone, and the icy cylinder 24 inches high. Plug 
loſt. 

23.—I HAD a plug made, and jagged or notched along the 
ſides, to prevent its being forced out ſo eaſily ; and watched 
this ſhell for upwards of three hours, going into the houſe at 
intervals to warm myſelf. The laſt time I went in was about 
half an hour after twelve, when, after a few minutes, I heard 
a ſort of hiſſing ſound, upon which running out, the plug was 
gone, and a cylinder of ice ſhot up, exceeding any of the for- 
mer, being 6+ inches high. Plug loſt. 

24. —A SIMILAR plug to the laſt, I watched this with more 


KF ſucceſs ; for although abſent at intervals ; yet at half paſt four 


in the afternoon, (therm. at 6*) I ſaw the plug ſuddenly forced 
out by the column of ice, accompanied by the hiſſing noiſe ; 
and, obſerving its fall, I found it at 62 feet from the ſhell. 
The icy cylinder was 4 inches high, and the fuxe- axis of the 
ſhell I found lay nearly at an angle of 80 with the horizon. 
31.—CoNCcLvuDING from the foregoing experiments, that no 
plug could be ſo fixed, as to render the reſiſtance at the fuze- 
hole greater than at the weakeſt part of the ſhell, in which caſe 
[ ſuppoſed it would burſt, (which was he primary object in 
theſe experiments) I thought it might be worth while to obſerve 
how far the force of congelation would project a plug of a given 
weight and figure, and forced in with the ſame number of 
ſtrokes of the ledge hammer. For this purpoſe, I placed the 
tuze-axis of the ſhell at an angle of 45* with the horizon, and 
on the 31ſt of December 1784, being the coldeſt day of this 
year, the plug was projected whilſt I was abſent, a cylinder was 


ſhot out, in the direction of the axis, of 75 inches, and not in- 


Vox. II. a clining 
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clining in the leaſt from that direction to the horizon. The 


plug was loſt. 

Fan. 2. 1785. — BEING Ga than 31ſt December, in order 
to haſten the effect, I put a mixture of common ſalt and ſal 
ammoniac to the water, and tied a long pack-thread, with a 
piece of red rag at its end, to the fuze, in order to find where 
it fell in the ſnow. This plug made its eſcape, like the ret ; 


for at half paſt fix it was flown, and a cylinder of 8 inches of 


ice ſtanding over the fuze-hole. The plug was loſt ; for the 
red rag appeared no where on the ſurface of the fnow. 
4.—TRIED a plug made with ſprings, in the manner of 1 
ſearcher, only very ſhort and ſtrong. Added the freezing mix- 
ture. The ſhell gave a ſudden crack at a quarter after nine, 
and inſtantly ſhot from its ſurface two thin plates of ice, re- 
ſembling fins, about 2 inches in the higheſt parts. On ex- 
mining the ſhell I found it burſt, and the plug forced up about 
half an inch; and, on breaking the ſhell, the ſprings were con- 
ſiderably bent, ſo as not to have recovered their firſt ſituation, 
9.—REPEATED the laſt experiment, with a fimilar plug and 
the freezing mixture. It was thrown out, as before, and the 


projecting icy cylinder was 3z inches high. 


SIMILAR experiments were afterwards made with all the leſſer 
ſhells; yet, though one or more of each ſort were actually 
burſt, more plugs were projected than produced that effect. 
As ſoon as the ſnow began to diſappear from the ſurface, | 


ſearched carefully for the plugs, and found fix of them ; which, | 


being all marked with notches after the firſt experiment, I eaſily 
formed from them the following table. 


Plug, 


RET 


n 


£2.08 NY © ea n 
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Plug, No. 1. Dec. 22. 22 feet. 3+ to the right of the 


line of direction. 


3. 24. 62 5 left. 

4. 31. 387 25 right. 
5. Jan. 2. 415 3 right. 
6. 4. Shell burſt. 

7. 9. 325 4+ left. 


SycH was the reſult of theſe experiments, from which I leave 
it to you to draw concluſions. I intend to purſue them again 
this winter ; and, if you can ſuggeſt any ideas on the ſubject 
that can reach Canada before March 1786, I ſhall be glad to 
avail myſelf of them. 


ED. WILLIAMS. 


REMARKS on the preceding Extract by CHhA. HuTTON, LL. D. 


FRoM theſe ingenious experiments, we may draw ſeveral 
concluſions. As, | 

Firſt, We hence obſerve the amazing force of the expanſion 
of the ice, or the water, in the act of freezing; which is ſuffi- 
cient to overcome perhaps any reſiſtance whatever; and the con- 
ſequence ſeems to be, either that the water will freeze, and, by 
expanding, burſt the containing body, be it ever ſo thick and 
ſtrong ; or elſe, if the reſiſtance of the containing body exceed 
the expanſive force of the ice, or of water in the act of freez- 
ing, then, by preventing the expanſion, it will prevent the 
freezing, and the water will remain fluid, whatever the degree 
of cold may be. | 

Tux amazing force of congelation is alſo obvious from the 
diſtance to which the iron plugs were projected. For, if we 
conſider the very ſmall time that the force of expanſion acts on 
the plug in puthing it out, and that the plug, of 2; lb. weicht, 
was projected with a velocity of more than 20 feet in a ſecond 
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of time, and thrown to the diſtance of 415 feet by this force; 
ſo acting, the intenſity of the force will appear to be truly aſty. 


niſhing. = 
2dly, Wx may hence form an eſtimate of the quantity which 
the water expands by freezing. For the longeſt cylinder of ice : 
was obſerved to be 8+ inches without the hole; to this add 1:, 95 
the thickneſs of the metal, or length of the hole, and the % 
ſam, or 10 inches, is the whole length of the cylinder of ice, 1 
the diameter of which is 1/5 inches; and hence its ſolid con- 
tent is 1.7 *XIox.7854 cubic inches, q 
Bor the diameter of the ſpherical cavity, filled with water, 
is 94; inches; and therefore 9.1*x3x.7854 is the content of 
the water 1n cubic inches. —_ 
HENCE then the content of the water is to the increaſe by 7 
expanſion, as 3 of g. 15 to 10 times 1.7*, or as 502.4 to 28.0, a. 


or as 174 to 10. So that the water, in this inſtance, expanded 
in freezing, by a quantity which is between the 17th and 18th 
part of itſelf, 


C. H. 
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VI. ABSTRACT of EXPERIMENTS made to determine the 

TRUE RESISTANCE of the AIR fo the SURFACES 

of BODIES, of various figures, and moved through ut with 

different degrees of velocity. By CHARLES AUTTON, LL. D. 

Profeſſor of Mathematics in the Royal Military Academy, 
IWookwich, and F. R. S. LoN D. & EDiN. 


[Read by Mr RO BISON, Jan. 1. 1787. ] 


5 HE experiments from which the following are extract- 


| ed, make part of a courſe, inſtituted at the Royal Mili- 
tary Academy, for determining the reſiſtance of the air to a ſur- 
face of any form whatever, either plane or curved, moved 
through it with any degree of velocity. I was induced to un- 
dertake theſe experiments, both for the improvement of my 
ſtudents in the Academy, and with a view to apply the conclu- 
ons derived from them towards perfecting the theory and 
practice of military projectiles, as well as other branches of na- 
tural philoſophy, in which the preſſure or reſiſtance of fluids 
1s concerned : Circumſtances, concerning the laws of which, 
authors on the theory have widely differed ; ſome making the 
preſſure or reſiſtance equal to the weight of a column, whoſe 
altitude is equal to the whole height due to the velocity, while 
others make the altitude very different, either the half or the 
double of that. This altitude, however, it is evident, will be va- 
rious, according to the nature of the fluid, whether elaſtic or 
non-elaſtic, Sc. or according to its different degrees of com- 
preſſion. I have, therefore, confined theſe experiments to the 
preſſure and reſiſtance of the air only, being that which aſſects 


the 
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the accuracy of the branch, for the improvement of which! 
am more particularly ſolicitous at this time; and therefore the 
laws here deduced are not meant to be extended to other fluic« 
of a different nature. 

2. THE machine with which theſe experiments were per- 
formed, was made after the pattern of, and by the ſame work. 
man as that which is deſcribed by the late excellent Mr Ro. 
BINS, in the firſt volume of his works, as publiſhed by Dr 
WirsoN, and of which a view is inſerted in that volume, at 
leaſt of the principal parts of it. Suffice it, therefore, in this 
place, juſt to obſerve, that it conſiſts of a ſmall vertical axis, 
with a long horizontal arm connected with it. A body of any 
form 1s fixed on the extremity of the arm; then a fine, but 
ſtrong filken thread, or cord, is wound about the axis, with a 
given ſmall weight at the end, which is paſſed over a vertical 
pully, and left to deſcend by its weight, and ſo turning the axis, 
gives motion to the arm and body at the end of it. Hence it is 
evident, that a flow motion of the axis, or of the actuating 
weight, will give a very quick motion to the reſiſting body at the 
end of the arm; this latter being to the former indeed, as the 
length of the arm, meaſured to the centre of the body, is to 
the radius of the axis, which, in theſe experiments, was as 
515 tOle | 

3. Tux actuating weight would deſcend continually with an 
accelerated velocity, were it not for the friction of the axis, and 
the reſiſtance of the air to the arm and the body placed at the 
end of it. But this reſiſtance always increaſing with the velo- 
city, and indeed as the ſquare of it, it muſt needs happen, 
that, by the reſiſtance conſtantly gaining on the velocity, this 
will ſoon arrive at its maximum, and after that proceed with 
a uniform motion, the reſiſtance neither gaining on the ve— 
locity, nor the velocity on the reſiſtance, but each mutually 
balancing the other. As ſoon as this happens, then the ac- 

tuating 
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ruating weight is the meaſure of the reſiſtance of the air on the 
body and the arm, and of the friction of the axis. 

4 Nexrt, to find what part of the retardation is owing to 
che friction on the axis, and the reſiſtance of the air againſt the 
arm, both the actuating weight and the reſiſting body were ta- 
ken off, and, inſtead of the latter, a very thin bit of lead of 
the ſame weight was put on; then various ſmaller actuating 
weights were employed, till at laſt ſuch a one was found as 
gave to the machine the very ſame degree of uniform motion 
as it had before, when the reſiſting body and the larger actuating 
weight were employed. 'Then, the degree of velocity being the 
ſame in both caſes, the ſmaller actuating weight will be the 
meaſure of the friction on the axis, and the reſiſtance of the 
air to the arm ; both of which, however, were reduced to as 
ſmall a quantity as poſſible, the former by means of friction— 
wheels, and the latter by being made thin and feather-edged. 

5. SUBTRACTING now the leſs weight from the greater, the 
remainder 1s the meaſure of the reſiſtance of the air againſt the 
body alone; that is, when reduced for the different lengths of 
lever, namely, by diminiſhing the remaining weight in the ra- 
tio of the length of the arm to the radius of the axis, meaſured 
to the middle of the thread. Thus, then, we obtain a weight 
which is the meaſure of the reſiſtance of the air againſt a given 
ſurface, moving with a given velocity; that is, a weight which 
1s equal to the preſſure of the air againſt the ſurface, or which, 
if it were laid upon and uniformly diffuſed over the ſurface 
when it is a plane, would preſs the ſurface juſt as much as 
the air does, 

6. TrEN, laſtly, finding what altitude a column of air muſt 
have, which is of the weight of the aforeſaid remaining weight 
reduced, and whoſe baſe is the plane of the reſiſting ſurface ; 
it will be the altitude of the column of the fluid whoſe weight 
or preſſure is equal to the reſiſtance, and which preſſure would 
conſequently generate the ſame velocity in the fluid. 


7. IHR 
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7. THE body uſed to affix to the end of the arm, in the fol. 
lowing abſtract, was a hemiſphere of paſteboard, the hollow 
part being covered with a flat circle of the ſame, that either 
the round or the flat ſide might be made to go foremoſt againſt 
the air. The diameter of the hemiſphere was 68 inches; and 
conſequently the area of its great circle, or flat ſide, was 32 
{ſquare inches or 5 of a ſquare foot, and it weighed 4 oz. 3 dr. 
avoirdupois. The hemiſphere being fixed on the end of the 
arm, with either ſide foremoſt, by a medium of ſeveral times, 
and different ways of meaſuring, it was found, that the radius 
of the axis, including half the thickneſs of the thread, was 
1.043 inches, and the length of the arm, meaſured to the centre 
of the hemiſphere, was 53.34 inches; ſo that the two radii 
namely of the path of the body and of the axis, are to each 
other as 53-34 to 1.043, or as 51. 14 to 1: And therefore every 
experunented actuating weight muſt be divided by 51.14 or 511, 
to reduce it to the equivalent weight acting at the centre of the 
hemiſphere. 

8. THE times of revolutions of the arm were counted by a 
peculiar pendulum clock, beating ſeconds, which was made for 
the purpoſe. The method was thus: The clock being placed 
cloſe by the machine, and the hemiſphere and actuating weight 
fixed in their places, an aſſiſtant held the hemiſphere in a parti- | 
cular ſituation by his hand, while a ſecond aſſiſtant audibly | 
counted the beats of the clock, beginning at 50 ſeconds, and 
counting on from 1 to 10, which conſequently would end at 
Go or ©; and the inſtant he pronounced 10, the firſt aſſiſtat 
let the hemiſphere go. The conſequence was, it began at firſt © 
to move very ſlowly, and gradually increaſe for a ſhort time, 
and then to move uniformly. The firſt aſſiſtant, keeping hs 
ſtation, called out at every time the body paſſed him, in its re. 
volution, and the other aſſiſtant called out the correſponding | 
number of ſeconds and half ſeconds beat by the clock, which | 
I inſtantly wrote down with a pencil on a paper held in 2 3 

hand, 
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hand, previouſly ruled for that purpoſe. And thus we could 
with eaſe mark the preciſe time of every revolution. The num- 
ber of revolutions was uſually continued to about 35; and as 
the motion, with the hemiſphere commonly became uniform 
after two or three revolutions, and with the lead only, after 
about 20 revolutions, I ſubtracted the time of the firſt 25 revo- 
lutions from that of 35, and the remainder was the mean time 
of 10 revolutions ; and, conſequently, dividing by 10 gave me 
the mean time of one revolution very correctly; and thence, 
from the ſpace of one circle or revolution, which is 27.93 feet, 
the velocity of the hemiſphere per ſecond of time. 

9. In this manner, then, by varying the actuating weight, 
by 1 dr. or 2 dr. Wc. at a time, I obtained a long ſeries of cor- 
reſponding times and velocities, both with the round and flat 
ſide of the hemiſphere foremoſt, and with the equivalent lead 
only. After which I ſubtracted the numbers of this latter from 
the correſponding ones of the two former, and the remainders, 
when divided by 51.14, gave the true meaſure of the preſſure of 
the air at the centre of the hemiſphere. 

Is the following table are ſelected only the velocities in 
whole numbers of feet, namely, of 3 feet per ſecond, of 4 feet, 
of 5 feet, and ſo on to that of 20 feet per ſecond of time, with 
the correſponding actuating weights in all the three caſes, name- 
ly the flat fide foremoſt, the round fide foremoſt, and without 
the hemiſphere, with the lead only; namely, ſuch actuating 
weights as were really experimented, and before dividing them 
by 51.14, to reduce them to the centre of the body. 


Vor. II. 7 A B — 


34 On the RESISTANCE of the AIR 


ABSTRACT of VELIOCITIES and ACTUATING WEICHIS. 


Diff. or true 
reſiſtances. Ratios. 


Flat. | Round. 


O Zz. OZ. n | 
2.6 | 1.0} 2.60 
4-81 2.0 2.40 |] 
75 3-2] 2.35 
10.8 | 4.7 2.30 
14.7] 6.4 2.30 
19.1] 8.2 2.33 
24-3; 10.2| 2.38 
30.2 | 12.4 | 2.44 


. Weights with 
Velocity, | Flat Round | Lead 
| per ſec. ſide. | fide. only. 


feet. 0 . | OZ. OZ. 


4-4 jj 30.0 | 14.8! 2.47 
I2 48.7 |22.6 | 5.1 || 43.6 17.51 2.49 
13 | 57-1 20.4 | 5.8 || 51.3] 20.6 2.49 
14 66.2 30.6 | 6.5 [ 59.7 | 24.1; 2.48 
I5 76.0 | 35-1 7.2 || 68.8 | 27.9] 2.47 
16 86.6 | 40.0 | 7.9 || 78.7 | 32.1| 2.46 
17 | 98.2 [45-3 | 8.7 [89.5 36.6 2.45 
18 111.0 [51.0 | 9.5 ||Io1.5| 41.5 2.45 
19 | 125.0 |57.2 [10.3 j 114-7 | 40.9] 2.45 
20 | 140.0 | 64.0 | 11.0 ||129.0 | 53.0| 2.44 
— — — — — 
1 2 3 4 | 5 ; 6 7 | 


HERE the firſt column contains the velocity per ſecond ; the 
ſecond column contains the experimented actuating weight, 
with the flat ſide foremoſt ; the third column that for the round 
fide foremoſt ; and the fourth column that for the lead only: 
Then the fifth column contains the difference between the ſe- 
cond and fourth, or actuating weights for the flat fide and lead; 
and the ſixth column the difference between the third and 
fourth, or actuating weights, for the round ſide and lead only; 
ſo that the fifth and ſixth columns, when divided by 515, will 
be the true meaſure of the reſiſtance of the air to each fide of 

the 
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the hemiſphere, moving with the correſponding velocity on the 
fame line of the firſt column; and in the laſt column are con- 
tained the ratios of theſe two reſiſtances, or how often each 
reſiſtance of the round fide is contained in that on the flat fide 
of the hemiſphere. 

10. FroM a flight contemplation of the laſt three columns of 
this table, we may eaſily draw ſeveral important conſequences. 
As, firſt, From the fifth and ſixth columns, it appears, that the 
reſiſtance to either ſurface, with different velocities, 1s always as 
the ſquare of the velocity, as near as ſuch experiments can be 
expected to ſhow. 

Tavs, in the fifth column, taking the reſiſtances correſpond- 
ing to the velocities of 4 feet and 8 feet, which are as 1 to 2, 
and their ſquares as 1 to 4; the reſiſtances 4.8 to 19.1 are as 
I to 4 very nearly; and the reſiſtances in the ſixth column, 
namely, 2 to 8.2, are alſo nearly in the ſame ratio. And ſo of 
others. 

11. 2dly, FROM the laſt column, it appears, that the reſiſtance 
to the flat ſide is to that on the round fide, on an average, 
nearly as 2.45 to 1, or 24 to I nearly, if a medium be taken 
among all the numbers in the laſt column. But, by the theory 
of the reſiſtance of fluids, we are led to expect, that this ratio 
would have been only that of 2 to 1, inſtead of 25 to 1, as by 
the experiment, Now, what this difference is owing to, may 


be at preſent difficult to determine with preciſion. The greater 


part of 1t may probably ariſe from the air differing in its na- 
ture from the perfect fluid which the theory contemplates ; but 
ſome ſmall part of it may ariſe from the different figure of the 
hinder parts of the hemiſphere, though I hardly ſuſpe@ that 
this may cauſe any ſenſible difference. I intend, however, ſoon 
to try whether it be ſenſible to experiments; in which I intend 
to employ a cylinder, to compare with the flat ſide foremoſt of 
the hemiſphere, and a whole ſphere, each of the ſame diameter, 
to compare with the round ſide foremoſt of the hemiſphere. I 

e 2 propoſe 
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propoſe alſo, at the ſame time, to try the reſiſtance of ſome Other 
figures. 

12. 3dly, FROM any of the numbers in the ſixth column, it 
appears, that the altitude of a column of air, whoſe preſſure is 
equal to the reſiſtance on the round ſide of the hemiſphere, iz 
half the altitude due to the velocity of the figure ; that is, half 
the altitude from which a body muſt freely fall by gravity to 
acquire that velocity ; and, in this inſtance, agreeing with the 
theory. Thus, if we take the velocity of 10 feet per ſecond, 
ne reſiſtance in the fixth column is 12.4, we ſhall have as 
32? : 10? :: 16:42 = 1.56 feet, which is the altitude due to 
to as er: 10, 11 the half altitude is. 78; but the weight 
is 12.4 ounces, which being divided by 51. 14, to reduce it 
from the axis to the centre of the body, gives. 2411 oz. for the 


true reſiſtance to the convex fide. Now, a cubic foot of air 


weighs 14 0z. ; therefore, as 14: .2411 :: 1: .1929, which is the 
bulk of the column of air whoſe weight is equal to the reſiſtance, 
which being divided by z of a foot, the area of the baſe, we have 
86 feet for the altitude of that column, and which, therefore, 
is nearly equal to the half altitude above found for the velocity, 
exceeding it only by about the 13th or 14th part. 

13. 4thly, BuT, from the fifth column, it appears, that the 
altitude of the column of air, whoſe preſſure 1s equal to the re- 
ſiſtance on the flat fide of the een is to the altitude due 
to the velocity of the body, as 27 to 2, inſtead of being equal, 
a8 IIs by the theory. 


VII. 
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VII. OBSERVATIONS of the Places of the GEORGIAN 
PLANET, made at Edinburgh with an Equatoreal In/lrument. 
By Fonn ROBISON, A. M. F. R. S. Epin. and Profeſſor 
of Natural Philoſophy in the Univerſity of Edinburgh. 


[Read by the Author, March 7. 1787. ] 


M. T. Edin. Apt. Lon. Plan. Er. theor. Apt. lat. N. Compar, 
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15. ©6. 05. 11 3. 23. 27. 44 —7 —. 32. 20 
17. 06. 13. 16 3. 13. 44. 17 +5 —, 32.10 
18. 06. 05. 33 3. 23. 19. 42 +2 —, 32.21 
20. 06. 23. 04 3,23. 14- 24 +7 — 32.17 4 
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HENCE it may be deduced, (by following the method de- 
ſcribed in a paper formerly read to this Society“) that the planet 


was in oppoſition January 13%. 04%. 56 M. T. Greenwich, in 


en 3'. 23%. 32. 24 from the mean equinox, with 
o. 30“. 38” north heliocentric latitude. 

THE error of the theory in longitude 1s nearly +5”, and in 
latitude nearly — 18%. 

I ATTRIBUTE this error in latitude to the different manner 
in which I obſerved the declinations. I formerly obſerved the 
difference of declination between the planet and fixed ſtar by 
means of a common micrometer. But I was obliged to ſubſti- 
tute Dr BRADLEY's rhombus for my micrometer, which had re- 
ceived an injury which I could not get repaired in time. If 
this be allowed, the error in longitude will be diminiſhed 
nearly 2”, 

Mx teleſcope has an achromatic object glaſs of 44 inches focal 
diſtance, magnifies 19+ times, and takes in a diſtinct field of 


92'. 
® TranſaQtions of the Royal Society of Edin. Vol. I. Ne XI. Phy. Cl. 
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92'. The planet was always compared with at leaſt two ſtars, 
which paſſed through the field without altering the poſition of 
the inſtrument. The interval between the tranſits of the fixed 
ſtars, compared with their difference in right aſcenſion in the 
tables, ſhows the error of the poſition of the horary wire ; and 
the planet's difference in declination ſhows what portion of this 
error is to be applied to the time of its tranſit. When the po 
tion of the horary wire was very oblique to the horizon, and 
the altitudes ſmall, a correction was made for the difference in 
refraction. | 
Born ends of the polar axis were firmly ſupported in 1 
ſtone wall. The teleſcope turned round on a pin within two 
inches of the upper pivot of the axis, and cloſe by the objed 
glaſs. The other end of the teleſcope was ſupported (at the 
place of the wires) by a ſtiff rod, which turned round a pin 
within two inches of the lower end of the polar axis; fo that 
the teleſcope, axis and this rod, formed a triangle. Another 
ſtiff rod was faſtened to the teleſcope at the place of the wires, 
with a double joint, and its other end paſſed through a ſocket, 
firmly fixed on the fide of the window, where it was held faſt 
by a ſcrew-pin. 'The rod was 1n a plane, nearly parallel to the 
equator. It is eaſy to ſee that, by this conſtruction, each part 
of the inſtrument was expoſed to a longitudinal ſtrain alone, 
and all effects of the tremor of its parts were avoided. It wa 
ſo completely free from any inconvenience of this kind, that, 
even in very boiſterous winds, the image of the ſtar was per. 
fectly ſteady, and free from every kind of quivering. I never 
found any two compariſons of the planet with the ſame pair of 
ſtars differ above half a ſecond in time. As the inſtrument was 
ſo exact, and did not (excluſive of the teleſcope) coſt above 
three pounds, I thought that this ſhort account of it would be 
acceptable to ſuch as are not provided with thoſe expenſive in- 
ſtruments which are thought eſſentially neceſſary for making 
good and uſeful obſervations. 


VIII. 


VIII. ANSWERS to the Objections of M. DE LUC with regard 
to the THEORY of RAIN. By FAMES HUTTON, M. D. 
F. R. S. EDiN. and Member of the Royal Academy of Agri- 


culture at Paris. 


Read by the Author, Dec. 3. 1787. ] 


DE Luc, in his Idee fur la Meteorologie, has made 
» ſome objections to the Theory of Rain * which I had 
che honour to lay before this Society. I ſhall now endeavour 
to anſwer theſe objections; and hope the Society will forgive 
me for taking up a little of their time and attention with this 
& ſubject. The reputation of M. pe Luc is ſo well eſtabliſhed in 


1 the republic of letters, that I muſt not neglect remarks which 
have the ſanction of ſuch authority; although, in the preſent 
caſe, they appear to me to have come from a judge who was too 


much preoccupied with a different ſyſtem. 

Tn queſtion between us, according to M. Dp Luc's own 
W ſtatement, is this, Whether or not, when two maſles of air of 
different temperatures are mixed together, the humidity of the 
new maſs is greater than the mean between the humidities 
which the two maſſes had ſeparately ? This I maintain to be a 
& phyſical truth, and M. DE Luc refuſes to admit it as a rule in 


nature. 


I HAD eſtabliſhed this propoſition, That, upon the ſuppoſition 
of the evaporating power increaſing with heat, but increaſing 
at a greater rate, the mixture of two portions of air, of different 
temperatures and ſufficiently ſaturated with humidity, would 


produce a condenſation of water which might then become vi- 


TY ſible. 
* TranfaQtions of the Royal Society of Edin. Vol. I. Ne II. Phyſ. Cl. 
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ſible. I then ſay, That this caſe properly applies to the pheng. 
mena of breath and ſteam, which give a viſible condenſation in 
mixing with the colder atmoſphere ; and it explains the various 
appearances that may occur in mixing together ſeveral portions 
of air more or leſs ſaturated with humidity, and in different 
temperatures of heat and cold. For, 

IT is not every mixture of the atmoſpheric fluid, in different; 
temperatures, that ſhould, according to the theory, form a vi. 


ble condenſation ; this effect requiring, in that atmoſphere, 3 


ſufficient degree of ſaturation with humidity. Neither is it ne- 
cellary for this effect, that the two portions to be mixed ſhould 
each be ſaturated with humidity up to the temperature in 
which it then is found; it is ſafficient, that the difference in the 
temperatures of thoſe portions to be mixed ſhould more than 
compenſate rhe defect in point of ſaturation ; but if a mixture 
ſhall be made of two portions of the atmoſphere, both fully fa 
turated with humidity, then, however ſmall may be the differ- 
ence of their temperatures, there is reaſon to believe, that a 
condenſation proportionate to this difference will take place. 

HERE it is to be obſerved, that I have made the rule abſo- 
lute, or generalized the propofition to every ſuppoſable caſc ; 
while, at the ſame time, I appealed to familiar examples in two 
caſes, that is, of humid atmoſphere and of pure ſteam, in gi. 
ving the breath of animals in the one caſe, and the ſteam of 1 
boiling kettle in the other. 

Tux propoſition being thus made perfectly general, and con- 
cluded from experience to be a law of nature, M. DE Luc has 
endeavoured to refute this phyſical principle, by attempting to 
explain, in another manner, the natural appearances upon 
which it has been founded. It ſhall now be my buſineſs to 
ſhow, that this explanation which M. pz Luc has endeavoured 
to give of the ſubject, is founded upon nothing but inadverten- 
cy or miſapprehenſion. 


Hz 
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Hz ſays, (parag. 585.) “ Je ne ſuis point ſurpris que le 
« Dr HUTTON ait été frappe de ce que la reſpiration des ani- 
* maux produit un brouillard dans Pair, lorſqu'il eſt humide ou 
« froid; jen ai été frappe auſſi, comme d'un phenomene qui 
« ne s'explique pas par les loix ordinaires de Tevaporation : 
« mais il m'a paru, en meme tems, qu'il Etoit d'une toute autre 
« claſſe ; qu'il n'appartenoit pas a Thygrologie, mais a la phy- 
« fiologie ; en un mot, que les vapeurs qui s'y manifeſtent, ne 
procèdent pas de l' vaporation d'une eau contenue dans les 
„ poumons. Ceci étant he a quelques idées ſur la nature des 
cauſes de la pluie, jen renvoie le developement a une autre 
lieu, parce qu'il formeroit ici une trop longue digreſſion, et 
que d'ailleurs, ſi j' examine les faits rapportes par le Dr HuT- 
* TON, ce neſt que relativement a IThypotheſe fondamentale 
elle meme, et non a ſes conſequences dans la Theorie de la 
* Pluie; puiſqu'on a vu, que cette hypotheſe pourroit ètre ad- 
* miſe, ſans que la pluie pùt en etre la conſequence, vu l'état 

ordinaire de l'air.“ 
As in this paragraph is contained all the objection that M. DE 
Loc, ſo far as I can perceive, is able to make againſt the Theory 
of Rain, it will be proper to examine it particularly, and di- 
vide it into the two different propoſitions which it contains. 
Theſe are, igt, a denial of the general principle, with regard 
to the condenſation of humidity in the atmoſphere, as not be- 
ing a true principle, or properly founded; and, 2dly, a refuſal 
of the application of that general principle, ſuppoſing it true, 
to the theory of rain. Of theſe, then, in their order. 


Wiru regard to the firf, M. ps Luc admits all that I could 
poſſibly propoſe to draw from this example, vis. That moiſt 
air, breathed from the lungs of an animal into the colder at- 
moſphere, produces a condenſation of water, 1n proportion to 
the ſaturation of the atmoſphere with humidity, and alſo to its 
degree of cold below the heat of the breath ; for he acknow- 


* 


Vol. II, F ledges, 


42 ANSWERS to the OBFECTIONS 


ledges, that he had alſo been ſtruck with that appearance, which 
he thought inexplicable by the ordinary laws of evaporation and 
condenſation. But, ſays he, it is not to be admitted as a faq 
to prove the ſuppoſed propoſition. Why? Becauſe it does not 
belong to hygrology, but to phyſiology. 

I $H0ULD have been at a loſs what to have replied to this oh. 
jection, had not M. DE Luc, in ſome meaſure, explained him. 
ſelf in the next ſentence; where he ſays, that the vapour; 
which are maniteſted in this caſe, do not proceed from the eva. 
poration of water contained in the lungs. Here, then, it i; 
evident, that M. pe Luc leaves the ſubject in hand, the conden- 
ſation of the breath, to enquire after the cauſe of its humi- 
dity. But whatever be the cauſe of this aqueous vapour in the 
breath, there 1s certainly no queſtion about its effec ; that is, 
the humidity of the warm expired air, which 1s to be mixed 
with the atmoſphere, and there to produte miſt. I do not, there- 
fore, ſee how any argument can be founded upon this ſuppoſed 
operation of the lungs, whatever it be, any more than upon 
that of the heart, the liver or the kidneys. In our meteorolo- 
gical enquiry, we ſurely are no ways concerned about the com- 
poſition or decompolition of water; a ſubject of chemical en- 
quiry : We only want to explain the condenſation of that hu— 
midity which 1s on all hands allowed to be in the breath. 

Tux queſtion which, in this caſe, ſhould, according to the 
rules of ſcience, have been either acknowledged or denied, was 
this, Does the moiſt air, expired in breathing, form a condenſa. 
tion of water, in being mixed with cooler air ſufficiently ſatu- 
rated with humidity ? M. pg Luc has evaded making any di 
rect anſwer to that queſtion, in propoſing to develope the fub- 
jet upon ſome other occaſion. This may have ſuited the con- 
veniency of our author, who was buſy in forming a meteoro- 
logical theory very different from that which I had propoſed; 
but he had undertaken to diſprove my propoſition, with regare 


to the condenſation of vapour; and this viſible condenſation 0! 
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the breath is the natural phenomenon which is to be explained, 
or the ſcientific experiment by which the theory which M. Dr 
Luc refuſes, is approved. 

Ir may be proper here to obſerve, that I only conſider the 
diſſolving power of air with reſpect to water, in order to con- 


traſt it with the precipitation of the diflolved ſubſtance, when 


the action or effect of heat has been diminiſhed according to 
the theory. It no ways concerns my propoſition, whether it is 
upon the principle of diſſolution or ſimple expanſion by heart, 
that the aqueous vapour 1s retained in the air, or preſerved in 
a tranſparent ſtate. The expreſſion of diſſolution beſt anſwer- 
ed my purpole, where the ſaturation of the atmoſphere with 
humidity was to be expreſſed ; therefore I retained it, although 
I had declared in this Society, when my firſt paper was read 
and converſed upon, that I did not mean in the leaſt to enter 
into that queſtion which Profeſſor Roßis od then put. In like 
manner, it is abſolutely indifferent to the theory, whether the 
inſpired air or breath acquires its humidity by evaporation, diſ- 
ſolution, or chemical reſolution and compoſition: Therefore, 
if this negation, with regard to the origin of water, be intended 
by M. pe Loc as an objection to my propoſition, which I 
think has no relation with that ſubject, it would be proper he 
ſhould ſhow in what reſpect that argument of his affects the 
condenſation of the water contained in the breath, when that 
breath is mixed with another portion of air. 

Now proceed to the ſecond propoſition of M. DE Luc, 
which is, That, ſuppoſing my hypotheſis admitted, it does not 
follow that rain happens in conſequence of this cauſe; the or- 
dinary ſtate of the atmoſphere being, as he alleges, too dry to 
admit of this effect. Now, this may be a very good reaſon 
why it ſhould not always rain, or ſhould not rain in that parti- 
cular ſtate of the atmoſphere which is moſt ordinary; but I 
believe it will be difficult to perſuade thoſe who admit of the 
/1ypotheſis, that they ſhould not apply this principle in the caſe 


, 2 of 
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of rain, which ſurely does not happen in the moſt ordinary 
ſtate of the atmoſphere, at leaſt not in moſt countries, thoſe 


particularly in which M. pt Luc has made his meteorological 
obſervations, 


Havins thus diſcuſſed the caſe of humid air or natural va. 
pour, M. DE Luc next proceeds to conſider the caſe of ſteam, 
or pure vapour, as he calls it. Here he ſays, that the miſt 
formed above water boiling in the open air, may be explained 
upon another principle than that of the hypotheſis from whence 
I had concluded that it ſhould be ſo. It will be proper to give 
his reaſoning upon the ſubject : | 
* La vapeur de l'eau bouillante (eam) eſt pure, parce 
qu'au degre de chaleur de cette eau, les vapeurs ſont toujours 
capable de ſupporter ſeules la preſſion de l'atmoſphère. Des 
vapeurs preſque pures, forment les bulles qui traverſent ſans 
ceſſe l'eau bouillante; et ces bouffees de fluide Elaſtique tranſ- 
parent, deplacent Pair en ſe degageant de l'eau. Si ces va- 
peurs ſe repandent dans un éſpace qui n'ait qu'une petite 
iſſue a Voppolite de leur entree, en amenant cet eſpace à leur 
temperature, elles en chaſſent tout Yair, et y demeurent tranſ- 
parentes; mais des qu'elles Font depaſle, et qu'elles ſe repan- 
dent dans Pair exterieur, leur courant s'y decompoſe bientot 
car des la premiere perte ſenſible qu'elles eprouvent dans l 
degre de chaleur auquel eſt attachee leur exiſtence, ne pou- 
vant plus ſupporter la preſſion de Patmoſphere, elles ſe tranl- 
forment en un brouillard, qui ſe mele à Pair environnant.” 
HERE M. DE Luc conſiders the tranſparent ſteam, when co- 
ming in contact with the colder atmoſphere, as cooled by thc 
air, without noticing, that it proportionably heats that air by 
which it is cooled. This overſight in another perſon but M. pr 
Luc, might have been natural; it might even in M. DE Luc 
himſelf have been more excuſable, had he been leſs converſant 
with the important theory of latent heat which Dr BLAck a 
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covered long ago. But firſt to confine our attention to the 
cooling of the ſteam, and then to explain the appearance of 
condenſation from this cooling alone, is a ſpecies of reaſoning 
that one would not have expected from the author of the Mo- 
difications of the Atmoſphere. 

Tux queſtion is not, if a body of ſteam, in the 212th de- 
gree of heat, mixed with a body of air, in the ordinary tempe- 
rature of the atmoſphere, ſhould preſerve its degree of heat, 
that is to ſay, ſhould be cooled or not; the queſtion is, If the 
mean heat of this mixed maſs be ſufficient to preſerve all the 
humidity in a tranſparent ſtate ; or, If there ſhall be formed a 
condenſation of viſible miſt, in this caſe as well as in the other, 
where moiſt and warm air was mixed with the atmoſphere ? 
Had no condenſation in this experiment been formed, the prin- 
ciple of condenſation, conſequently of evaporation, could not 
have been extended to the caſe of ſteam, or the rule of evapo- 
ration would not have been abſolute, as comprehending both 
the caſe of the atmoſphere and that of water by itſelf ; but the 
condenſation actually taking place in the experiment, genera- 
lizes this law of nature with reſpec to every poſlible combina- 
tion of water, air and heat. This condenſation does not hap- 
pen in conſequence of the {team being expoſed to any preſſure 
which it had not ſuſtained before, but becauſe the heat of the 
mixed maſs, which 1s the medium between the heats of the two 
maſles, is not ſufficient to preſerve all the water in the ſtate of 
vapour; and this is preciſely what, according to the theory, 
the experiment is meant to prove. 

Bur M. pt Luc, though he has had recourſe to the cooling 
of the ſteam alone, to account for the miſt which inſtantly ap- 
pears upon the mixing of the ſteam and air, does not loſe ſight 
of the heat which he knows is not loſt ; but he brings it into 
action again, for the evaporation of that miſt which has ap- 
peared. It is neceſſary to give his reaſoning in relation to that 
'ubjet. “ Cependant ces vapeurs decompolees ont augments 


cc 12 


— — 


— 


— — 


— 
— — — — 


— — 


— — — — _—_ 


— — 


— — 


- —_ — — 


— 
— - —  — — 
— — — — — 
— — 
2 - 
—_ 7 — - 2 - þ 1 w 
— —— g . 5 * * — n 


— ——ͤ— — 


—— — H — 
_ — — — — 
* . * 4 1 > 
— — * 


— w— 


LY 


46 ANSWERS io the OBFECTIONS 


la chaleur de l'air, et bientot par-là elles y ſubiſſent une 
nouvelle evaporation, qui les fait diſparoitre de nouveau. 
Ainſi ce phenomene rentre dans le cas general, d'une preci- 
pitation momentanee, ſuivie d'une nouvelle evaporation, 
quand des vapeurs, ou pures, ou melees a Tair, viennent ; 
dépaſſer leur maximum, par l'action d'un air moins chaud 
qu'elles; ſi du moins leur production n'eſt pas aſſez rapide, 
pour ſurmonter la cauſe de nouvelle evaporation qui nait en 
meme tems de la nouvelle chaleur acquiſe par cet air.” 

THe ſubject at preſent under conſideration is the evaporation 
of that viſible miſt which is formed by the mixture of the 
{team and air; and it is to be obſerved, that the general law ot 
evaporation which M. DE Luc attacks, has been inveſtigated 
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by means of the viſible condenſation of water which had been 


evaporated. M. pe Luc would make it appear, that, upon 
this occaſion of ſteam mixed with air, the viſible condenſation 
in the atmoſphere was not formed according to the rule which 
here is generalized; becauſe, ſays he, that water is again eva. 
porated by means of the heat which the ſteam had communi. 
cated to the air. 

Bur this explanation which M. DE Luc has offered to ac. 
count for the evaporation again of the viſible miſt, appears to 
be inconſiſtent with his theory reſpecting the condenſation cf 
the ſteam. For, if the condenſation of the ſteam be the effect 
of its being cooled by the air, while the air is neceſſarily heated 
by it, How could the former {tate of things be reſtored without 
an aſſignable reaſon, or any known cauſe? that is to ſay, Hon 
could the air reſtore to the water that heat which it had re 
ceived by communicating with the ſteam ? or, How could thc 
condenſed ſteam receive from the air any heat, or rob it of that 
portion of heat which it had before imparted, and which is nov 
neceſſarily required for its evaporation ? Here, ſurely, would be 
an effect without a cauſe, or a cauſe producing two oppolite 


effects. 
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Bur though not in conſequence of his theory, M. pr Luc 
ſeems to adduce that explanation in confirmation of it. Now, 
if this explanation ſhould be admitted, it might tend to confirm 
© his ſuppoſition, that the ſteam had been condenſed, not by the 
medium temperature of the mixed air and vapour, as I con- 
tend, but by the air abſtracting the heat of the ſteam, without 
mixing with that ſteam. It is, therefore, neceſſary, that I 
E ſhould anſwer that ſuppotition with regard to the evaporation 
of the miſt. But it requires ſtrict attention to many circum- 
F ſtances, in order to ſee, in a juſt light, that atmoſpheric opera- 
tion, which had led a natural philoſopher to make a ſuppoſition 
of that kind. 

* Sream, before it can be condenſed into water, muſt communi- 
f cate or transfer its latent heat (equal to 900® more than the heat of 
© boiling water) to the body by which it is cooled or condenſed ; 
© conſequently, if the diſſolving or evaporating power of heat 
E procceded uniformly with its diſtending power or ſenſible heat, 
the mixed maſs of air and ſteam ſhould {till remain tranſparent, 
without producing miſt or condenſation. For the ſtcam loſes 
5 no heat but what the air gains; it is in the contact of thoſe 
two fluids that this cooling happens; and it is in this place pre- 

= ciſely that the condenſation is produced. But there would be 
no condenſation, if water could be retained tranſparent, elaſtic 
or diſſolved, in the medium heat which is produced at the con- 
tact of thoſe two bodies. Therefore, the condenſation, which 

actually happens, proves this phyſical truth, that when a maſs 
of ſteam is mixed with a particular maſs of the atmoſphere, or 
with a certain portion of the atmoſpheric fluid, the humidity 
of the new maſs is greater than the mean between the humidi- 

4 ties which the two united maſſes had ſeparately. 

luiqhr now content myſelf with this obſervation, That it 


is only with the production of miſt or viſible vapour that my 
"TK x Fay is concerned, and not with the diſſolution of that 


= mult again, when it comes to be mixed with another portion of 


the 
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the atmoſphere which is not ſaturated with humidity. But! 
have to ſhow, that M. DE Luc has not reaſoned accurately in 
cxplaining the reaſſumption of the viſible miſt into the tranſpa. 
rent atmoſphere. For, though this fact has no immediate con. 
nection with the queſtion in diſpute, the condenſation of va. 


pour; yet it might be brought in to affect that queſtion, by a ſort 


of reaſoning, which, though not ſcientific, would be ſpecious. 

THE miſt or viſible vapour, according to that reaſoning of our 
author, is evaporated. by the heated air: Therefore, that Vapour 
ought not to have been condenſed ; but it was condenſed ; therefore 
it muſt have been condenſed upon ſome other principle than that 
which J have alleged is general to all evaporation and conden. 
ſation of humidity. Thus, M. ps Luc would, in eff, 
though not in terms, make this condenſation to be no conden- 
ſation, or not the condenſation in queſtion, becauſe it is not 
permanent. It is evident, however, that this precipitation of 
the evaporated water is permanent, ſo long as the conditions 
of its condenſation are continued or remain. But in this caſe 
of ſteam emitted into the open air, thoſe conditions of conden- 
ſation cannot continue ; they muſt be changed, and the con- 
denſed vapour muſt be again evaporated, ſo ſoon as it meets 
with a ſufficient quantity of air under- ſaturated with humidity. 
Therefore, M. DE Luc has endeavoured to explain the evapora- 
tion of the viſible miſt in this caſe, upon a falfe principle, by 
not taking into conſideration the quantity of under-faturated 
air, which the aſcending vapour meets with in the almo— 
{phere. 

Tuuvs, whether we conſider the explanation which M. oz 
Luc has endeavoured to give, of the condenſation of miſt in 
the caſe of ſteam mixed with a body of air, or of the evapo- 
ration of that miſt again when riſing in the atmoſphere, there 
appears to be no ſolid reaſon for his objection to the theory : 
and I muſt be allowed to maintain, that here alſo, in the caſe 


of pure vapour, or ſteam mixed with a portion of the atme. 
{phere, 
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ſphere, the rule is abſolute, or the aſſumed principle with regard 
to the particular modification of the law of heat, is perfectly 
confirmed, at the ſame time that it 18 generalized, in being ap- 
plied to every ſpecies of vapour and atmoſpheric mixture. 

| CONSIDERED the two examples of breath and ſteam as ſut- 
kcient to confirm the principle with regard to aqueous conden- 
ation and evaporation, ſeeing that they comprehended every pol- 
ſible caſe, ſo far at leaſt as the theory was concerned. But, in 
thoſe examples, the appearance was only that of miſt, or vilible 
condenſed vapour, which correſponded to cloud, and not im- 
mediately to rain. I therefore thought it neceſſary, in order to 
overcome the ordinary prejudices of mankind, to give an ex- 
ample ſeemingly more in point, although perhaps ſuperfluous, 
as it follows ſo plainly from the principle. There is, however, 
ſomething ſo convincing in the appearance, when a ſhower of 
rain is formed artificially in a chamber of experiment, that 
even a philoſopher finds himſelf better ſatisfied, after ſeeing 
the fact, than by many arguments, by which all the ſteps of 
the operation might be explained, and every effect foretold. I 
therefore gave two examples of this ſort, which had come to 
my knowledge. It is concerning theſe that we are now to exa- 
mine what M. DE Luc has ſaid, (parag. 587.) 
Le ſeul des phenomenes cites par le Dr HuTToN, qui ait 
un rapport immediat avec ſa theorie, eſt la precipitation nei- 
geuſe des vapeurs repandues dans Vair chaud d'une chambre, 
lorſque cet air vient a communiquer à un air exterieur tres- 
froid. Mais la preuve qui ſemble en reſulter en faveur de 
cette theorie, n'eſt qu'apparente ; car il n'y a pas lieu de pré- 
ſumer, que les vapeurs fuſſent à leur maximum dans Vair ex- 
terieur, ni a Tornea, ni a Peterſburg: circonſtance qui nean- 
moins ſeroit neceſſaire pour produire une precipitation d'cau 
apres hypotheſe ; a moins qu'on ne ſupposit encore, que 
quoique les vapeurs ne ſoient pas à leur maximum dans deux 


airs qui ſe melent, elles peuvent le depaſſer ſenſiblement dans 
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* le melange ; ce qui exigeroit toujours plus des experiences di- 
” rectes.” 
- We have already ſeen how M. pe Luc has endeavoured to 
explain the phenomenon, or rather to elude the queſtion, when 
the breath which 1s expired into the atmoſphere 18 viſibly con. 
denſed ; but ſurely that was a phenomenon which had an im- 
mediate relation to the theory. Therefore M. pe Luc is by 
no means warranted in ſaying, that this one, which he is now 
examining, is the only phenomenon of thoſe cited by me 
which has an immediate relation to the theory ; for, as the 
experiment of the breath exhibits the formation of cloud, and 
as cloud is generally conſidered as the immediate cauſe of rain, 
the formation of cloud without rain, in our experiments, is as 
immediately related to the theory, as the formation of rain 
without cloud. We are now to ſee how M. DE Luc has endea- 
voured to elude the force of this example of the formation of 

rain. | 
THE reaſon here given by our author, why the proof, refult- 
ing from theſe examples of actual rain, is not real, but only 
apparent, is this, Becauſe, ſays he, there is reaſon to preſume, 
that the external air in thoſe two caſes was not fully ſaturated 
with humidity or vapour. Now, for that very reaſon, I fay, 
circumſlances were juſt ſo much the more unfavourable for 
condenſation ; conſequently, if condenſation actually takes 
place in this unfavourable cafe, a förtiori it mult be allowed in 
others where circumſtances may be more favourable for that 
operation. It is therefore evidently my intereſt, ſo far to al. 
low M. Dt Luc his ſuppoſition with regard to the ſtate of the 
external air. But how that ſhould require more proof, or more 
direct proof, on my part, I am at a loſs to conceive ; as I think 
that 1 have, on that very account, good reaſon to demand of 
M. pe Luc better arguments, or more direct proof, againſt the 
theory. M. pz Luc, indeed, gives a reaſon for this demand 
of his, in the next ſentence ; but it is a very different one from 
| | that 
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that which he had already given. It is this, © Car d'ailleurs, 
« les phenomenes dont il s'agit peuvent s'expliquer ſans avoir 
« recours à cette hypotheſe.” Here, indeed, is a very good 
reaſon for objecting to the application of thoſe experimental 
caſes ; and now we are to examine this explanation which NI. 
px Luc is to give of the phenomenon. 

He ſays, © La maſſe (comparativement fort petite) de l'air de 
ja chambre, perdoit tres-promptement une quantite ſenſible 
e ſa chaleur par l'ouverture qu'on y faiſoit, ſans que Pair 
« 6xterieure ſe rechauffat ſenſiblement a cette ouverture, aupres 
de laquelle Pair qui commencoit a s'echauffer, faiſoit bientot 
place a de Pair froid, en s'elevant. Les vapeurs chaudes de- 
s voient donc ſe precipiter en brouillard dans la chambre; par- 
* ceque Fair exterieur n' en recevoit preſque point.“ 

Tug explanation which M. pe Luc has here attempted, 
either is not conceived with that diſtinctneſs of idea which is 
required for inveſtigating the laws of nature, or is not expreſ- 
ſed in ſuch preciſe terms as might make it eaſy to bring his 
propoſition to a ſcientific iſſue, in applying principles. Let us, 
however, endeavour to follow the argument of our author 
through the obſcurity in which it is involved. 

M. peg Luc ſays, that the air of the chamber would quickly 
loſe a ſenſible quantity of its heat, without the external air being 
ſenſibly heated at this opening. Does he mean, that the air of 
the chamber would ſuffer any loſs of its heat upon this occa- 
fon, beſides what happened by the interchanging of the ex- 
ternal and internal air? Such a ſuppoſition as that might truly 
form the foundation of an argument; but this, it is found, 
will not conform to the laws of hydroſtatics. He, therefore, 
mult be obliged to ſuffer ſome of the heated air to eſcape, and 
its place to be ſupplied with the cold air which comes in. 
Things being in this ſtate, our author ſays, that the warm va- 
pours ought to precipitate, in torming miſt in the chamber, be- 
cauſe the external air receives ſcarce any of them. This evi- 
4 2 dently 
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dently is to have again recourſe to the fallacious argument, al. 
ready diſcuſſed, of a cold body cooling a warm body; without 
being warmed ; and it is to ſuppoſe a ſhower of ſnow produced 
in the warm air of the chamber, by the introduction of cold 
air, without that cold air mixing with the warm. But how is 
one body of air ſuddenly to cool another body of air, without 
their mixing together? At leaſt, it is as natural for thoſe two 
bodies to be mixed together as to form a medium temperature 
and if M. pt Luc is to found an argument upon any of tho 
events not happening in that manner, he ſhould point out 
ſome other reaſon for his ſuppoſing that they do not mix, than 
that of their forming a condenſation of humidity; an event 
which ſhould happen, according to the principle we have en- 
deavoured to eſtabliſh; a principle which M. DE Luc would 
perſuade us to believe to be without foundation. 

Ou author then forms the ſuppoſition of another ſtate of 
the caſe, in order, no doubt, to put things. in a clearer light; 
but, without more accurately attending to. the eircumſtances of 
the caſe than he has done, it has no other effect, in my opinion, 
than to perplex the ſubject more and more. He ſays, * $i au 
* heu d'une ſimple ouverture a la chambre, ſes parois euſſent 
* Ete enleves, et que la maſſe de ſon air eùt été ainſi en contact 
tout le tour avec Pair exterieur, il 8'y ſeroit auſſi forme un 
„ nuage ; mais alors il auroit bientot diſparu en s'évaporant, 
comme celui de l'eau bouillante diſparoit dans l'air qui en- 
vironne.“ WE 
HERE M. DE Luc does not ſeem to be ſenfible that he is on) 
deſcribing what ſhould actually happen according to the theory. 
But he had juſt now given us to underſtand, that he was to ex- 
plain the formation of ſnow or rain, in this caſe, upon ſome 
other principle than that of the propoſition which has been 
now ſo fully conſidered. How far he has performed that un- 
dertaking, I would willingly leave to be decided by thoſe who 


may be more impartial judges in this caſe, But leſt it 5 
ec 
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he thought that I omit to anſwer any thing which M. ps Loc 
may propoſe in relation to this ſubjeR, I ſhall now examine 
this laſt ſtatement which he has given of the caſe, and endea- 
vour to ſhow, that every thing which he ſuppoſes to appear, 
ſhould truly happen according to the propoſition which he has 
been pleaſed to queſtion or deny. 

Ix ſuppoſing the caſe of a body of warm and humid air en- 
vironed by the cold atmoſphere, M. pe Luc does not here 
mention what degree of ſaturation or humidity he ſuppoſes in 
the external air. Now, upon this will very much depend the 
conſequences of mixing the ſmall portion of humid air with 
an indefinite portion of the ſurrounding atmoſphere. If we 
ſuppoſe, as, from other parts of his writing, M. pe Luc in— 
clines to do, that the atmoſphere 1s not fully ſaturated, then all 
the appearances mult follow which he has ſuppoſed ; that is to 
ſay, that there is firſt to be a viſible condenſation in the mix- 
ture of the two airs ; but as this compound maſs, or warmed 
air, mixes with the colder, by riſing and diſperſing in the at- 
moſphere, the condenſed humidity is at laſt to be totally evapo- 
rated or diflolved in the quantity of air which is not ſaturated 
with vapour. 

LET us now again ſuppoſe the ſurrounding atmoſphere to be 
fully ſaturated or impregnated with humidity, then, in mixing 
with it the warm humid air of the chamber, there is reaſon to 
conclude, that the condenſation of humidity would remain 
permanent, although it might not remain viſible, if in ſmall 
quantity and greatly diſperſed in the atmoſphere. But this will 
require ſome explanation. 
| ACCORDING to the principle aſſumed in my propoſition, it 
1s equal portions of the unequally heated airs, that, upon mix- 
ture, ſhould produce the greateſt condenſation of humidity ; 
and that, in proportion as a very ſmall quantity of one or other 
18 employed, that is to ſay, in proportion to the inequality of 
the mixed bodies, the ſmaller quantity of condenſation will 


be 
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be produced. Now, the mixture, whether of ſteam or moiſt 
air, with the open atmoſphere, in uniting with ſo much air, moſt 
ſoon be brought to the moſt extreme caſe of this kind, that is, 
to the greateſt inequality of the mixed bodies, and to the ſmal. 
leſt quantity of condenſed vapour. Nevertheleſs, according to 
the rigour of the rule, no portion of warm ſaturated air can 
be mixed with cold air in the ſame ſaturated ſtate, without 


there being produced a certain quantity of condenſation, which 


will then remain permanent, ſo long as the proper conditions 


are preſerved. In like manner, as two ſaturated ſolutions of x 
ſaline ſubſtance, e. g. of nitre, in different temperatures with 


regard to heat, when mixed and preſerved in the ſame tempera- 
ture, precipitate a quantity of ſalt, which is never reaſſumed 
by the water, unleſs the heat of that fluid be increaſed abore 
the medium temperature which the mixture had produced, 
This laſt is a definite and a practicable experiment; the other, 
with the atmoſphere, 1s an indefinite experiment which cannot 
be made. And I am' ſurpriſed that M. pe Luc ſhould not 
have ſeen the ſubject in the proper light. 

Id this caſe of warm and humid air mixing with the colder 
atmoſphere, as for example, the vapours coming out from the 
vent of a malt-kiln, it is evident to obſervation, that the miſt 
which is delivered into the air diſappears only in proportion a: 
it is diſperſed in the atmoſphere, that is to ſay, as it meets with 
unſaturated air by which it may be diſſolved. Now, this diflo- 
lution is proved by ſome other obſervations, which it is ex- 
tremely eaſy to make. Theſe are, firſt, that, ceteris paribus, it re 
quires very little diſperſion of the miſt or viſible vapours in the 
atmoſphere, in order that they may be diſſolved when the ail 
is dry; and that, on the contrary, when it is moiſt, the vapou! 


continues viſible long after it is ſo diſperſed. 24ly, That it re. 


uires a leſs difference in the temperatures of the two mixed 


airs to produce a viſible miſt, when the atmoſphere is moiſt 


than when it is more dry. $o far, therefore, as this experimen: 
| _ 
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is practicable, 1 think we may be allowed to ſay that natural 
appearances confirm our theory. 

LoNnG before writing the Theory of Rain which is now in 
queſtion, 1 had aſcertained the diſſolution of nitre in water, to 
proceed, not uniformly with the heat, but in a rate that was 
increaſing. I had alſo accurately meaſured ſeveral of the ordi- 
nates of the curve which this progreſs formed, by carefully 
evaporating ſolutions ſaturated in different degrees of heat; 
and I had once ſome thoughts of corroborating the propoſition, 
with regard to the rule of vapour by the meaſured curve, with 
regard to the ſolution of nitre. But as ſuch analogical reaſon- 
ing in phyſics is only proper to lead to conjecture ; and as, in 
the caſe of vapour, we find the moſt direct proof that the rule 
is to increaſe at a growing rate with the heat, I gave nothing in 
my paper but what was neceſſary to aſcertain the principle ſo 
far inveſtigated. M. DE Luc has indeed diſputed it; but any 
perſon who has read his later publications, will hardly expect, 
that, with his meteorological ideas, our author ſhould, on this 
occaſion, be altogether free of partiality. 


HavinG thus anſwered every objection which M. DE Luc 
has made, it may be proper farther to obſerve, that it was 
not for want of other examples to eſtabliſh the principle of 
heat and evaporation, that I confined myſelf to thoſe which 
M. vs Luc has now diſputed. I confidered them as all un- 
exceptionable, and as perfectly in point. I therefore thought 


| : | them ſufficient to eſtabliſh the truth of the propoſition which 


a had been aſſumed. I might have referred to the miſt formed 
in a ſummer evening upon meadows heated by the ſun during 
the day, and evaporating humidity when the air grows cool ; 
_ Hu alſo, to the viſible ſmoak, in the winter ſeaſon. from the 
5 furface of water, a degree or two only above the freezing 
& point, when the atmoſphere upon that ſurface is about 1 oe 
bo colder. In like manner, 1 might have cited the experiments 


wherein 
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wherein condenſation of vapour is formed, by mixing the at. 
moſpheric air with that which had been rarefied, or by emitting 
into the atmoſphere air which had been condenſed. In al. 
thoſe caſes, there is the mixture of two portions of the atmy. 
ſphere, in ſufficiently different temperatures, to produce con- 
denſation of humidity, which actually happens. Thus, all 
thoſe appearances are properly explained by the theory, or, az 
experiments, they confirm the aſſumed propoſition. 

Bor if thus every particular example is a proof, and if each 
example is unexceptionable in its kind, what degree of evidence 
muſt ariſe from the united teſtimony of every poſſible experi- 
ment almoſt which can be adduced in relation to the ſubject 
It is to be preſumed that M. DE Luc, with all his extenſive 
knowledge of nature, could not adduce one ſhadow of a fad 
by which the alleged propoſition could be called in queſtion or 
diſproved. 
M. DE Loc concludes in the following manner, (parag. 588.) 
Je ne vois donc rien dans ces faits, qui contribue a cclaircir 
la queſtion de la pluie; et par conséquent elle me paroit 
reſter au point ou je l'avois amene avant que d'entrer dans 
ce nouvel examen. Je tire meme du memoire du Dr Hur. 
TON, ces deux conſequences, qui juſtifient le travail que ja 
enterpris. Quoiqu'il paroiſſe 8'etre beaucoup occupe des 
phenomenes de la pluie, aucune theorie a leur egard ne l'avoit 
ſatisfait; et d'apres ce qui lui etoit connu des loix de Ihygro- 
logie, il avoit conclu, que la precipitation de l'eau fimple- 
ment evaporee, ne pouvoit etre produite que par refroidiſſe- 
ment. Or, ce ſont, entre autres, ces deux motifs qui m'ont 
* conduit dans mes recherches.”” Es | 

M. ps Luc had no occaſion to juſtify his undertaking by 
any opinions of mine. His writings will always contain 
matter ſufficient to intereſt the public; and his ideas of hyęro- 
logy muſt be ſupported upon their own bottom. I theretore 


wiſh he had not given as my ideas expreſſions which, however, 
in 
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in ſome reſpects, ſufficiently juſt, may bear perhaps another in- 
terpretation. That the precipitation of Water ſimply evapo- 
rated cannot be produced except by cooling, is an expreſſion 
which, though not contrary to my idea, does not contain pre- 
ciſely my opinion. Water 1s not precipitated from the atmo- 
ſphere in time of rain by the cooling of the air, in the ordinary 
ſenſe of that expreſſion, that is, by the abſtraction of a certain 
quantity of its heat, which is then communicated to {ome other 
body; but it is becauſe the air is not able to contain ſo great a 
quantity of water, in proportion to its heat, when it is in a 
lower temperature. The compound maſs of air, which in the 
formation of rain precipitates water, is not cooled, fo far as I 
know, below the mean temperature of the different maſles, of 
unequally heated air which have concurred to form it ; but this 
mean temperature does not ſuffice to evaporate all the water 
which had been contained in theſe malles ſeparately. This, 
however, is only by the by; and I now proceed to the material 
part of his concluſion, where he thus continues : 

* QuanT a lhypotheſe que je viens d'examiner, elle etoit 
* tres naturelle dans l'état des faits connus ; puiſqu'il n'etoit 
pas poſhble de concevoir d'aucune autre manière, que des 
melanges dairs a differentes temperatures, puſſent produire 
des pluies abondantes : et la vraiſemblance de cette hypotheſe 
ne pouvoit etre detruite, que par un genre d'experiences et 
obſervations, qui ne fait que de naitre en phyſique avec 
 Phygrometre.” | 

In anſwer to this, I have but to obſerve, that, had M. Dr 
Luc contented himſelf with ſaying, as he here has done, that 
the probability of this hypotheſis could not be overturned, but 
by a ſort of phyſical experiments and obſervations which have 
juſt taken their birth with the hygrometer, I ſhould have waited 
patiently until thoſe experiments and obſervations had arrived 
at that maturity which might enable them to confute my 
theory. But M. pz Luc has undertaken to confute it upon 
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other principles, which do not require any profound knowledge 
of that inſtrument, It is only to theſe that I have anſwered ; 
and I beg it to be underſtood, that the theory which I have en- 
deavoured to eſtabliſh, is juſt now as open to the experiment; 
of the hygrometer, whether for being ſupported by them or 
overthrown, as if nothing had been written upon the ſub. 
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IX. An AccouNT of a DIS TEM PER, by the common Peo- 
ple in England vulgarly called the MU MPS. By 
RoBER&RT HAMILTON, M. D. Fellow of the Royal College 
of Phyſicians, F. R. S. EDIN. and Phyſician at Lynn Regis, 
in Norfolk *. 


HE mumps, or what I beg leave to call angina maxillaris, 

is an epidemic diſeaſe of a very ſingular nature. It has 
appeared ſometimes to be pretty general ; but this has not been 
the caſe for many years in this place. It ſeems to be analogous 
to, if not the ſame diſtemper with that called the branks, by 
the common people in Scotland. In the general account of epi- 
demics, in the firſt volume of the Medical Eſſays of Edinburgh, 
a diſorder is mentioned which ſeems to have been a ſlight de- 
gree of that which is the ſubject of the following paper. 1 


have had much practice in this diſeaſe, and indeed was once 


reduced to the utmoſt danger by it myſelf. 

In the following paper, I ſhall not pretend to give a ſyſtema- 
tic treatiſe on the mumps. TI ſhall relate what was the reſult of 
obſervation, both in regard to the hiſtory and cure of this diſ- 
eaſe ; and as I ſhall faithfully detail what I actually ſaw, I 


flatter myſelf, that this account will not be unworthy of the 
peruſal of future obſervers. 5 


5 2 THE 
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6⁰ ACCOUNT of a DISTE ME R 


Tü hiſtory of the mumps is as follows : 


X LASSITUDE, a heavineſs, a general reſtleſs uneaſineſs, not 
eaſily deſcribed, are perceived ſeveral days before the ſwelling 
which characteriſes the diſeaſe, begins to appear. Theſe dif. 
greeable feelings are attended with gentle rigors, and ſome 
degree of fever, which, being light, is commonly diſregarded. 
Then a ſtiffneſs, with obtuſe pain, is felt in one or both ſides ot 


the articulation of the lower jaw, impeding its motion and of 


courſe maſtication ; which ſymptoms increaſing, a ſwelling 
appears upon the parts the following day, and quickly extend; 
to the parotid glands, the neighbouring ſkin, and cellular mem- 
brane. Here, in ſome, it ſtops without diſcolouring the ſkin : 
and, by keeping the parts moderately warm, and cautioully 
avoiding the cold external air, the patient is ſoon freed from it, 
without any medical aſſiſtance. But, when this is not the caſe, 
the parts affected generally redden the next day, the tumor be- 
comes more diffuſed, and ſometimes increaſes ſo ſuddenly in 
ſize, that, on the third day from its firſt appearance, it occupies 
the ſalivary glands and ſurrounding cellular membrane on that 
fide ; and, if both fides are affected, the parts are ſo much 
{welled, and the tumor deſcends ſo low, that the countenance 1s 
rendered of a frightful enormous magnitude; and now deglu- 
tition becomes more or leſs impeded. All this 1s frequently 
without much pain ; but moſt commonly there is. now a great 
deal, and a conſiderable degree of fever. When this happens, 
the countenance appears florid, and a duſky eryſipelatous in- 
flammation covers the tumor, which is deepeſt in colour where 
there is the greateſt hardneſs, vis. on the parotid, and maxillary 
glands. In many ſubjects here it ends. And it ſeems proba- 
ble from the natural reſolution of the diſeaſe, which now im- 


mediately follows, that the tumor has attained its greateſt mag- 
nitude, 
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nitude, and the diſtemper its acme ; for, about the morning of 
che fourth day from the firſt appearance of the ſwelling, a diſ- 
charge begins from the emunctories behind the ears; a dew-— 
ike ſweat, frequently in large drops, iſſues from every pore of 
the extended ſurface of the tumor; a gentle diaphoreſis covers 


the body, if 1n bed; the inflammation abates, the {ſwelling 
gradually leſſens, and, with theſe favourable circumſtances, the 


fever goes off, and the diſtemper totally diſappears about the 
ſixth day, if nature is not interrupted in her buſineſs. But, 
if the tumor ſubſides ſuddenly about the fourth day, and 
one or both teſticles begin to ſwell, ſometimes with much 
pain, heat, inflammation, new rigors, and a freſh exacerba- 
tion of fever, much 1s to be apprehended from this new mor- 
bid appearance, and much circumſpection is required in the 
treatment of 1t. For the means employed by nature to promote 
the reſolution of the tumified teſtes, are exactly ſimilar to thoſe 
which take place in the termination of the tumors below the 
ears; a ſpontaneous diſcharge iſſues from the ſkin of the parts 
affected, and, if this is copious and continued, and accompanied 
with a free perſpiration from the ſurface of the whole body in 
bed, the diſeaſe ends happily without farther trouble; but if 
it is ſcanty, partial, or interrupted by accidental cold or impru- 
dent treatment, the tumors of the teſticles ſubſide ſuddenly, 


the patient becomes reſtleſs, a freſh exacerbation of fever en- 


ſues, the head is affected, delirium follows, with convulſions 


and other dreadful ſymptoms, and ſometimes death cloſes the 
ſcene. 


Ir may be aſked, Whence does this train of ſymptoms 
ariſe! Is it from a tumefaction of the brain taking place in the 
inſtant of the ſudden diminution of the tumors of the teſtes; 


as we have before ſeen happen to the teſticles, when the ſaliva- 
ry glands ſuddenly ſubſided ? 


AN 
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AN extraordinary circumſtance took place in two caſes which 
came under my notice. One teſticle in each perſon was found 
to be waſted away after the diſeaſe had ended; ſome particular: 
of which ſhall be mentioned in the ſequel. 

Tux pathognomic ſigns of the mumps may be readily ga. 
thered from the foregoing hiſtory, and are the ſame with little 
variation. The characteriſtic tumor under one or both ears, 
involving the ſalivary glands, with more or leſs of a concomi. 
tant fever, is the firſt. If the diſeaſe is mild, it ſoon ends lu 
a ſpontaneous ſweating from the ſurface of the tumor. If not 


that tumor (or tumors, if on both ſides) ſubſides ſuddenly, , 


accompanied with a freſh exacerbation of fever, and the teſti. 
cles ſwell. And here it alſo ſometimes goes no further, but 
terminates by a diſcharge from the {kin covering thoſe parts. But 
if the teſtes ſuddenly ſubſide, and a freſh exacerbation of fever 
appear at the ſame time, the brain is immediately affected, at. 
tended by a train of terrible ſymptoms, and death ſometimes 
ends the conflict. 

Tue mumps, ſo far as my obſervations extended, appeared 
generally confined to young men, from the age of puberty up- 
wards to thirty years. Not many between thirty and forty 
fell under my care. I never knew above one man of forty at- 
tacked by this diſeaſe, and he ſuffered ſeverely. Very few boy: 
were affected, and thoſe had the diſtemper mildly. 

I NEVER ſaw any of the female ſex above ten years old ſubjed 
to this illneſs ; and thoſe who fell under my care were not nu- 
merous, and generally had the diſeaſe mildly. I do not remem- 
ber one inſtance of the mammæ being affected. I have, how. 
ever, heard of this circumſtance ; but cannot ſpeak as to the 
authenticity of my intelligence. But from what happens in 


men, it is, from analogy, moſt natural to ſuppoſe, that the 


ovaria are more likely to be affected than the mammæ; al- 


though there is undoubtedly a wonderful fympathy be 
tween 
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deen the uterus, and we ſuppoſe its appendages, and the 
mammæ. On this matter, however, I ſhall not pretend to 
decide. 

Tut mumps made its appearance in an epidemic form at 
Lynn in 1758, and remained ſeveral years afterwards. It was 
chiefly confined to the ſpring months. In the year 1761, it pre- 
railed very much. Two companies of the Norfolk regiment of 
militia were quartered here, and put under my care. It raged 
more among theſe ſoldiers, in proportion to their number, than 
amongſt the inhabitants of the town. I was very feldom with. 
out ſeven or eight of theſe men upon my liſt, ill of the mumps. 
After 1761, it began to decline. It, however, made its appear 
ance in ſpring and autumn, more or leſs as an epidemic, for 
ſeveral years afterwards ; but the number afflicted with it. 
became gradually leſs: And ſome ſporadic caſes were to be 
met with many years after the epidemical appearance of it had 
ceaſed. 

Ir muſt be ingenuouſly confeſſed, that on the firſt appearance 
of this (to me) new diſeaſe, I was much at a loſs how to treat 
it. In vain I ſearched in many authors for its hiſtory and cure. 
That ſhort account given by Mr Goocy, in his Caſes and Re- 
marks in Surgery, publiſhed firſt about this time, was the only 
one | could find; and that was too defective to form from it 
iny general method of cure of a diſcaſe much more formidablc 
in its appearance here, than that mild ſpecies of it which feem- 
ed to have fallen under his care, and gave way ſo readily to the 
antiphlogiſtic method of cure. Obſervation ſoon taught me 
that this plan was not only inſufficient, but hurtful ; and that 
large evacuations, with a view to reduce the tumors and pro: 
mote their diſcuſſion, did oftener harm than good; the changes 
which take place in a bad kind of this diſeaſe, from the ſalivary 
glands to the teſtes, and from theſe to the brain, appearing to 
be more frequent and dangerous, when evacuations were freely 


and 
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and copiouſly employed, than when they were ſparingly uſed, 
or not at all. Thus diſappointed by following the only method 
of cure | had ſeen, I determined to ſtudy the diſeaſe with at. 
tention, and endeavour to imitate nature's operations in ve. 
moving it; and had the ſatisfaction to ſee all my patients re. 
cover. As the antiphlogiſtic method had not been attended 
with ſucceſs, I avoided bleeding, unleſs it was indicated by an 


uncommonly hard and full pulſe, attended with great in. 


mation and pain; and even then I bled but ſparingly. Indeed, as 
highly inflammatory ſymptoms but rarely occurred, there waz 
ſeldom occaſion for this evacuation. The bowels were kept 
open by clyſters; and ſometimes a gentle eccoprotic was necel. 
lary for this purpoſe, but the ſtronger cathartics were never 
uſed. As the diſcharge behind the ears, and the ſweating from 
the ſurface of the tumor, ſeemed to point out nature's princi- 
pal reſources in terminating this diſeaſe, theſe were carefully 
encouraged, by wrapping the parts in flannel; and, if theſe 
diſcharges happened to ſtop, or even to leſſen, with an increale 
of feveriſh ſymptoms, bliſters were applied behind the ears, 
ſufficiently large to deſcend from thence over the whole ſurface 
of the tumors, which, by opening a diſcharge from the part: 
immediately affected, imitated, in ſome degree, that evacuz- 
tion from them which nature eſtabliſhes to relieve herſelf; and 
by the influence of their irritation, the diſeaſe ſeemed to reſume 
afreſh its ſeat in the ſalivary glands, when it had in part let: 
them, and taken poſſeſſion of the teſtes. It was curious to ob- 
ſerve this fact. Sometimes, after the ſubſiding of the tumid 
ſalivary glands, they have become ſwelled and painful again. 
When this occurred, the tumors of the teſticles became |: 
painful, more relaxed, and leſſened in ſize, whilſt the brain, at 
the ſame time, remained perfectly free from diſorder. And 
this happened more than once in the ſame perſon, It was 


ſometimes obſerved, that, after the affection of the brain had 
taken 
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iaken place upon the ſudden diminution of the teſticles, that 
the latter have again become tumid and painful, and that the 
brain, on this appearance of the diſeaſe in them, has been im- 
mediately relieved. Of this curious circumſtance, I have ſeen 
ſeveral inſtances 3 but one was remarkably ſtriking in a parti- 
cular friend, to whom it occurred twice. He, however, did 
well; but one teſticle waſted away. Reflecting, ſoon after 
this paper was firſt written, (which was ſeveral years after my 
obſervations were begun) on the extraordinary aptitude of this 
diſeaſe to fluctuate in this manner, I conceived that it would be 
an object of the firſt conſequence, to fix the diſtemper, if poſſi- 
ble, in its firſt ſituation, the ſalivary glands, until it was per- 
fectly ended, and prevent this dangerous diſpoſition of it, to ſhift 
its abode. An early irritation on the parts, and diſcharge from 
the ſurface, appeared, from what had been obſerved of the diſ- 
eaſe, and its mode of termination, naturally to. he the moſt 
likely means of effecting this; and bliſters, from what already 
had been experienced, ſeemed to be beſt calculated for this pur- 
poſe. There could be no hazard in the trial. With this view, 
bliſters of a ſize ſufficient to cover the ſkin of the tumors, ſup- 
poſing they ſhould afterwards attain any conſiderable magni- 
tude, were applied over the ſalivary glands, before the ſwellings 
had arrived at their height, or any ſpontaneous diſcharge had 
appeared; and ſo far was the experiment attended with ſucceſs, 
that I do not remember a ſingle inſtance of a ſwelling of the 
teſticles taking place, where this mode of attempting to keep up 
the tumefaction of the ſalivary glands, and anticipating the na- 
tural diſcharge, was put in execution. Wherefore, it became 
my conſtant practice afterwards, to apply large bliſters on the 
tumors as ſoon as they were ſufficiently formed to characteriſc 
the diſeaſe ; and I had great fatisfaQion in obſerving their uti- 
lity, From analogy, we may preſume, that a ſimilar mode of 


practice would be attended with the moſt beneficial effects, in 
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caſes where the tumefactions of the teſticles ſuddenly ſubſide, 
and the brain becomes affected. I never had occaſion to try 
this; but I am fo convinced, that, in caſes of this kind, (where 
there is generally danger), it would be of the greateſt advan. 
tage, that I ſhould not heſitate a moment in covering the why]: 


ſcrotum with a bliſter, or rather a bliſtering cataplaſm, as ſoon 


as the leaſt ſymptom of the head's becoming diſordered appear. 
ed, with a view to recal (if I may uſe the expreſſion) the di; 
caſe from the brain to the teſticles, whilſt, to relieve the latter 
epiſpaſtics ſhould, at the ſame time, be fully employed over the 
tumefied ſalivary glands. 

As the patients were generally relieved by a ſpontaneou; 
ſweating in bed, diaphoretics of ſpiritus mindereri, Cc. with 
warm drinks, aſſiſted to keep up the diſcharge for a day or two, 
and the diſtemper was ſoon at an end. If, about the third 
day, the teſticles began to ſwell, without any remarkable in- 
creaſe of fever, the ſame method relieved them. But, if this 
was accompanied with a low running quick pulſe, and reſtle(s- 
neſs or anxiety, more epiſpaſtics were applied, and the vis vitz 
kept up by neurotic cordials, beſide ſudorifics, with a neceſſary 
proportion of the beſt of all cordials, wine, and a plentiful 
ſweating was encouraged. The medicines employed were va. 
rious, according to circumſtances ; and were compoſed of cam: 
phire, volatile alcali, ſp. mindereri, vin. antimonial. decoct. {er 
pentar. c. with a requiſite proportion of opium to abate the 


reſtleſsneſs. The tumefied teſticles were ſuſpended in a bag: 


truſs ; the colon was emptied by clyſters, if the patients wer? 
coſtive ; and, with this treatment, the patients generally go 
well about the ſixth, ſeventh or eighth day. 


IT 1s requiſite here to obſerve, that although the parts fe | 


ed were kept warm, and the body covered ſo as to encourage 
diſcharge from the ſkin, it was neceſlary that the lungs ſhould 
have a frequent ſupply of cool ein air; for which pres 
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the curtains of the bed were kept open, and a free ventilation 
occaſionally admitted by the door and windows of the cham- 
bers of the ſick, which had very beneficial effects. 

Ix the ſpring of the year 1758, a gentleman of about twenty - 
two years of age, (of this town), of a plethoric habit, was ſeized 
with the mumps. The tumors of_the parotid and maxillary 
glands were large, hard and inflamed, and accompanied with 
much fever. He was bled copiouſly, and took a briſk cathar- 
tic, which produced very frequent and large evacuations. The 
tumors ſuddenly ſubſided, and his teſticles as ſuddenly ſwelled 
to an enormous fize, attended with great pain and much fever. 
Unfortunately, the laſt tumefaction was ſuſpected to ariſe from 


1 venereal cauſe. The event fatally proved the contrary. In 


conſequence of the opinion of its being venereal, plentiful eva- 
cuations were deemed neceſſary; and accordingly bleeding and 
briſk purging were again repeated. The cataſtrophe was dread- 
ful : For the ſwelled teſticles ſubſided ſuddenly the next day, 
the patient was ſeized with a moſt frantic delirium, the nervous 
ſyſtem was ſhattered with ſtrong convulſions, and he died 


raving mad the third day after. My affairs calling me abroad 


prevented my being preſent on this occaſion ; but, on my re- 
turn, at the end of the ſame year, I received this account from 


a late learned and worthy phyſician *, who attended the patient 


the three laſt days of his diſeaſe. 

I HAD not many inſtances where the brain was affected. 
One, however, of a gentleman, in April 1762, was marked 
with a circumſtance ſo extraordinary, that I beg leave to give 
tome account of it. This perſon was about forty years of age, 
of a full habit, and had been bled ſome days before any ſymp- 
tom of the mumps appeared. He was obliged to travel a jour- 
ney in a chaiſe, the ſecond day after the parotid glands began to 
ſwell. On the day following this, the tumors of the ſali vary 


1 glands 
Dr Jos. Tavis, 
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glands had greatly increaſed, were inflamed, and the Patient 
had much fever. On the morning of the fourth day, the 
ſwellings were very much enlarged, and the teſticles began t; 
be affected with pain; on the evening of that day, the righ 
one ſwelled. On the fifth day, both teſticles were much tume. 
fied ; but the right one was by far the moſt ſo, and ſoon became 
twice the ſize of the other; and the ſalivary glands were found to 
be very conſiderably diminiſhed. On the day following this, the 
teſticles were found leſſened in ſize, and the patient was become 
reſtleſs, delirious, with much fever, and had paſſed a very bad 
night; yet the teſticles did not ſpeedily, nor altogether, ſubſide 
after the delirium began. Large bliſters, nervous, c. medi. 
cines, with ſtrict confinement in bed, agreeable to the mode of 
cure before mentioned, ſoon relieved this patient; the teſticle; 
ſwelled again, the delirium left him, the fever went off, and 
the diſeaſe gradually ceaſed. The moſt remarkable circum. 
ſtance attending this caſe was, that the right teſticle, which 
was twice the magnitude of the other, and was the firſt attack 
ed, was found, after the tumors in both had ſubſided, and the 
diſeaſe was at an end, to be reduced to almoſt half its natural di. 
menſions, and kept gradually waſting, till at length a mer: 
empty bag, conſiſting of the coats, only remained. The glan- 
dular body of the teſticle has been long gone; neither is thc 
epididymis at this time (April 1789) to be felt; the empty tu- 
nics are moſtly flaccid, but ſometimes they contract into 4 
flattened body of an oblong ſhape, ſomewhat like an almond. 
This body is very tender, and gives pain when inadvertently 
prelled, or touched with roughneſs ; which pain ſtrikes in the 
inſtant up the ſpermatic chord to the loins, and is exquiſite for 
a few ſeconds. This, however, ſeldom happens, as he is particu: 
larly careful to defend this very ſenſible and irritable part fron 
injury; the ſpermatic chord is contracted and feels hard to the 
touch ; but this alſo is extremely ſenfible. From all which 

circumſtances. 
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circumſtances, it may be preſumed, that the veſſels are much 
eſlened in diameter, and perhaps the ſpermatic artery is be- 
come impervious; but the nerves have acquired more ſenfibi- 
lity and irritability. After his recovery, he found no other 
inconvenience from this extraordinary change than what we 
have named ; has had two children fince, one born in 1769, 
and the other in 1772, who have both healthy conſtitutions ; 
and he now enjoys as good health as moſt men at his time of 
lite. 

ANOTHER caſe of a waſted teſticle in conſequence of the 
mumps, came afterwards under my inſpection. 

A YOUNG man, of twenty-five years of age, of a healthy 
conſtitution, was, in the end of the year 1709, attacked by this 
diſtemper. Upon the tumid falivary glands ſubſiding ſudden- 
ly, the teſticles became affected. One of them was much more 
ſwelled than the other, and was found, when the ſwelling was 
reduced, to be diminiſhed more than one half of its natural 
ſize, at which it remained in Auguſt 1771. | 

Or the great number that fell under my care, there was but 
one caſe which terminated in ſuppuration. This was a young 
militia ſoldier, of about nineteen years of age, in the year 1761. 
The tumor was on the left fide, of an enormous magnitude, 
reaching from about an inch above the maſtoid proceſs to the 
ſhoulder. It was opened by inciſion, and about two pints of 
matter were diſcharged. The ſeat of it was entirely in the cel- 
lular membrane, no ſuppuration having taken place in the ſa- 
livary glands themſelves. There were large ſloughs of the 
morbid cellular membrane ſeparated from the vaſt cavity of this 
abſceſs ; the looſe integuments united after this very ſoon to the 
parts beneath, and the man got well in a ſhort time. 

ABOUT the end of the year 1762, the learned and ingenious 
Dr RusskL's Economia Naturæ in Morbis Glandularum, tell 


into my hands, There I was pleaſed to find an account of the 
mumps, 
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mumps, and glad to ſee my obſervations ſomewhat corrobo. 
rated by ſuch an authority. He thinks it contagious, —“ An. 
gina hæc ex epidemicis una eſt, et contagioſa, et per totas 
domos graſſari ſolet, niſi antea fortaſſe juvenes eodem morh, 
* Jaboraverint.” The laſt part of this ſentence implies an Opi- 
nion that people are not liable to have this diſeaſe more than 
once. I do not remember an inſtance of a perſon's having it 
ſecond time. I have ſeen it go through a family of ſever; 
children, which inclined me to think it contagious ; but when 
I had the diſeaſe, not any one elſe in my family, which con- 
ſiſted of four children and fix adults, was attacked by it, al. 
though my caſe was a very bad one. About twelve month; 
after my recovery, one of my daughters, about fix years old, 
had the diſeaſe, and all the reſt eſcaped. And what is (till 
more remarkable, I do not remember an inſtance, in the fa. 
milies where the militia ſoldiers ill of this diſtemper were quar. 
tered, of a ſingle perſon's being infected by them. 

Dr RusSEL, p. 116. relates a caſe of a patient deſtroyed by 
the mumps, nearly fimilar to that given in this paper. 

HirrOcRAT ES, ſect. 1. book 1. of his Epidemies, appears to 
have deſcribed the mumps. I ſhall take the hberty to tranſcribe 
the paſſage from Dr FreixD's tranſlation. 

„ MurLrT1s vero aurium tumores ſubnaſcebantur, qui in a 
teram partem vergebant, pleriſque etiam in utramque, iiſque 
* febre vacuis et in erectum ſtantibus nec decumbentibus, etl 
* nonnullis pauliſper incaleſcerent ; omnibus abſque noxa ex- 
tincti ſunt, neque cuiquam, velut ii, qui alias ſui ortus cau- 
* ſas habent, ſuppurationem fecerunt. Horum autem ea fuit 
e natura, ut molles et laxi eſſent, magni, diffuſi aut ſparſi, finc 
inflammatione et dolore. Omnibuſque ſenſim et fine ulla 


© fignificatione evaneſcerent. Fiebant iſta quidem adoleſcent! | 


bus, juvenibus, ætate florentibus, atque horum plurimis qui 


in palzſtra, et gymnaſiis exercebantur ; mulieribus vero pau- 
| 66 45 
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eis contingebant. Multis tuſſes aridæ et inanes, quibus cum 
tuſſi nihil educebatur, nec ita multo poſt voces rauceſcebant. 
« Quibuſdam vero ex temporis intervallo inflammationes cum 
« dolore in alterum teſtem erumpebant, quibuſdam etiam in 
« utroſque. Alii quidem febribus corripiebantur, nonnulli 
« yero fine febre perſiſtebant. Atque adeo hæc ipſa plurimis 
gravia et moleſta fuere. De reliquo autem quod ad ea 
« attinet, quæ ad chirurgiam ſpectant, in his inculpate habe- 
„ bant.“ 

Tux ſpring of the year 1761 was very cold and wet; and 


thoſe young militia ſoldiers, who were molt liable to this diſ- 


caſe, were out early and late in the low damp grounds adjoin- 
ing this town, to learn their manual exerciſe ; which correſponds 
with this paſſage, © Fiebant iſta quidem adoleſcentibus, juve- 
* nibus, ætate florentibus, atque horum plurimis, qui in pa- 
* Izſtra, et gymnaſiis exercebantur.” 

Tissor, in his Avis au Peuple, when treating of diſ- 
caſes of the throat, mentions a diſtemper which is common 
in Switzerland, called by the French Les Oreillons, ou Les 
Ourles. This is a ſwelling of the ſalivary glands, particularly 
the parotids and maxillaries, and appears to be a mild ſpecies of 
the mumps. The tumor is ſometimes ſo large as to cauſe a 
difficulty in ſwallowing, and alſo to prevent the mouth from 
opening without pain. Children are more liable to it than 
adults ; but as it 1s ſeldom attended with fever, no medicines 
are required. All that is neceſſary is, to protect the parts from 
the air, apply a ſoft poultice, to live abſtemiouſly, eſpecially in 
reſpect to animal food and wine, to drink a weak warm beve- 
rage, and promote perſpiration. He ſays he cured himſelf in 
tour days, with balm tea, one fourth of milk and a little bread 
init. He does not mention any ſwelling of the teſticles ; there- 
fore this probably did not happen in Switzerland, as it never 
does in very flight caſes of this diſeaſe. 
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in qui. 


Ut ideo neceſſarium ſit ani. 


© mad vertere, unde ea ceperint ; ceu fine quo nemo mortalium 


reperire poſſit, cur hoc, quam illo potius ut 


idere genera morborum 


« bus nihil adhuc uſus oſtenderit. 


lam nova inc 


ACCOUNT of a DISTEMPER, &c. 
I BEG leave to conclude this paper with the following worg: 


of CELsvus: 
« NRPE vero et 
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X. 4 BO TAN AL and MEDICAL ACCOUNT V the 
QUAS SIA SIMARUB 4, or Tree which produces 
the Cortex Simaruba. By WILLIAM Wx&IGHT, M. D. 
F. R. S. Lond. & EpiN. and Phyſiciaungeneral in Ja. 


maica *. 


An Hiſtorical Account of the STMARUBA BARK. 


HE firſt knowledge we had of the cortex ſimaruba was 

in the year 1713. Some of it was ſent to France to 
M. LE COMPTE DE PORCHARTRAIN, the Secretary of State, 
as the bark of a tree, called by the natives Simarouba, which 
they employed with good ſucceſs in dyſentery. 


IN 1741, M. GEorFRoOY, in ſpeaking of this bark, ſays, 


* Eſt cortex radicis arboris ignotæ, in Guiana naſcentis, et ab 
incolis ſimarouba nuncupatz : coloris eſt ex albo flaveſcentis, 


conſtans, candido, leviſſimo, inſipidoque, radicum, ſtipitum, 
truncique ligno hærens, a quo facile ſeparatur.“ 

Ix 1753 and 1760, LIN NÆusSs makes the ſimaruba to be a 
ſpecies of piſtacia, or the terebinthinus major, betulæ cortice 
tructu triangulari of Sloan. Jam. 289. t. 99. | 


In 1756, Dr PATRICK BRowNE publiſhed his Civil and 
Natural Hiſtory of Jamaica. At page 345. he deſcribes the 


terebinthinus, or birch and turpentine tree. The bark of 
Vol. II. þ the 


d 


* This paper was read before the Philoſophical Society of Edinburgh, Auguſt 6. 


778. It is now printed by order of the Committee for publication of the Tranſactions 
i the Royal Society of Edinburgh. 


nullo odore præditus, ſaporis ſubamari, lentiſcentibus fibris 
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the roots, (ſays he), is thought to be the ſimarouba of the 
ſhops. 
IN 1763, LinnNnzUus makes the ſimaruba to be the burſera 


gummifera, and refers to the piſtacia of former editions of the - 


Species Plantarum; and to SLOAN and BROWNE, as above 
cited. In the appendix, a reference is made to the terebinthi. 
nus Americana polyphylla. Commelin. Hort. 1. p. 149. and to 
CATESBY's gum elemi tree. | 

M. Jacquin viſited all the Weſt India iſlands, and 
made many diſcoveries of new plants. He examined the root: 
of the burſera gummifera, and found their bark very different 
from the ſimaruba bark. 

Ix 1772, I employed all my ſpare hours in examining the 
plants of Jamaica. In this delightful walk of ſcience, I diſco- 
vered and aſcertained many hundreds of new plants which had 
eſcaped the diligence of former botaniſts. Amongſt others, the 
tree which produces the fimaruba bark. 

IN 1773, ſpecimens of the fructification were ſent in ſpirits, 
accompanied with a botanical account of the tree, to my late 
worthy friend Dr Hoes, Profeſſor of Botany in the Univerſity 
of Edinburgh; alfo ſome dried bark from the roots. The fol 
lowing year, ſpecimens, with fimilar deſcription, were tranſ— 
mitted to my late learned and valuable friend Dr Joan Forts 
GILL of London; who ſent them to the celebrated Linxzuvs at 
Upſal, as appears by Profeſſor Murray's Apparatus Medica. 
minum, vol. iii. p. 458. *, article Simaruba. Dr ForHEROIII 
cauſed elegant drawings to be made of this plant; and thee 
drawings I now have the honour of preſenting to the Royal So- 
ciety of Edinburgh. | | 


IT 


* Qrar1s vera ejuſdem arbor fit, jamjam aubletii indagine cognoſcimus, ut tamed ©: 
mihi monere incumbat. b. Lixxzam equitem, litteris jam anno 1776, ineunte mil 0 
tis, antiquam aubletii elegantiſſimum opus illi innoteſceret. ſignificaſſe, Simaruban 
Quaſſiæ ſpecies a ſe haberi. Ille autem ſimarubæ cortex quo Cl. Wzrcar, arbor 
in Jamaica, vulgarem veſtitam eſſe innuit; pariter in alvi profluviis eſſicaci, &c. 
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Ir is here proper to remark, that this paper was read before 
he Philoſophical Society of this place, and committed tor pub- 
lication in 1778. At the time when that Society obtained the 
Roval Charter, I chanced to be abroad. On my return to Edin- 
burgh, [ withdrew the communication to correct and add to 
ay account of this important article of Materia Medica. 


Deſeription of the Tree. 


Tut tree now to be deſcribed is common in all the wood- 
lands in Jamaica. It grows to a great height and conſiderable 
thickneſs. The trunks of the old trees are black and a little 
furrowed. Thoſe of the young trees ſmooth and gray, with 
here and there a broad yellow ſpot. 

Tut infide bark of the trunk and branches is white, fibrous 
and tough. It taſtes ſlightly bitter. On cutting or ſtripping 
off this bark, no milky juice iſſues, as has been mentioned by 
various authors. 

Tux wood is hard, and uſeful for buildings. It ſplits freely, 
and makes excellent ſtaves for ſugar hogſheads. It has no ſen- 
ſible bitter taſte. 

Tur branches are alternate and ſpreading. 

Tut leaves are numerous and alternate. On the upper ſide, 
they are ſmooth, ſhining and of a deep green colour; on the 
under fide, they are white. 

Tux flowers appear about the beginning of April. They 
are of a yellow colour, and placed on ſpikes beautifully 
branched. 

Tar fruit is of that kind called a drupa, and is ripe towards 
the end of May. It is of an oval ſhape, is black, ſinooth and 
ſhining. The pulp is flethy and ſoft; the taſte a nauſeous 
[weet. The nut is flattened, and on one fide winged, The ker- 
nel 1s ſmall, flat, and taſtes ſweet. | 
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THE natural number of theſe drupæ is five on each common 
receptacle; but, for the moſt part, there are only two 9. 
three; the reſt abort by various accidents. 

THe roots are thick, and run ſuperficially under the ſurf;c; 
of the ground to a conſiderable diſtance. The bark is rough, 
ſcaly and warted. The inſide when freſh is a full yellow, but 
when dry paler. It has but little ſmell. The taſte is bitter, 
but not very diſagreeable. This is the true Cortex Simarube ot 
elle ſhops. 

Tris tree is known in Jamaica by the names of Mountain 
Damſon, Bitter Damſon and Stave- wood. The ſhops are ſup. 
plied with this bark from Guiana; but now we may have i; 
from our own iſlands at a moderate expence. 

ON examining the fructification, I found this tree to be 
ſpecies of Quaſſia. Under that name, I ſent it to Europe, and 
LiNNzUs adopted it into his ſyſtem. 

THERE are male flowers on one tree, and female flowers on 
another; and this is invariably the caſe in Jamaica. 


Senſible Qualities of Cortex Simarubæ. 


I can diſcover no aſtringency in the cortex ſimarubæ, either 
by the taſte, or by the various teſts to which I ſubjected i. 
Nor is there any mucilaginous quality to be perceived in the 
recent bark, or in the decoction of that which has been dried. 


Its Medical Virtues in general. 


Mosr authors who have written on the ſimaruba, agree, 
that in fluxes it reſtores the loſt tone of the inteſtines, al/ays 
their ſpaſmodic motions, promotes the ſecretions by urine and 
perſpiration, removes that lowneſs of ſpirits attending dy ſente. 
ries, and diſpoſes the patient to ſleep ; the gripes and teneſmus 


are taken off, and the ſtools are changed to their natural colour 
and 
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and conſiſtence. In a moderate doze, it occaſions no diſturb- 
ance or nneaſineſs ; but in large dozes it produces ſickneſs at 
tomach, and vomiting. Negroes are leſs affected by it than 
white people. 


Preparation F Simaruba Bark. 


Ts ſimaruba bark yields its qualities to water, either in cold 
nfuſion or in decoction. I prefer the latter. Phyſicians have 
preſcribed the bark in different quantities; but it ſeems now 
reed that the following proportion is the belt : 

Two drams ſimaruba bark, boiled from twenty-four 
ounces of water to twelve ounces, then ſtrained. 

Tr1s is divided into three equal parts, and the whole taken 
in twenty-four hours. 

Wurd the ſtomach is reconciled to it, three drams may be 
boiled in the ſame quantity of water, and taken as above mcn- 
tioned, Some join aromatics to the decoction of this bark ; 
others give a few drops of laudanum with each doze. The de- 
coction is to be drank daily till the diforder is cured, which 


ſometimes happens in a few days, and at other times it may re- 
quire weeks to perfect a cure, 


Of the Effefts of Simaruba in particular Diſeaſes. 


HAvING thus treated of the ſimaruba in general, I am now 
to mention its uſe and effects more particularly in different diſ- 
eaſes, and firſt in the Dyſentery. In the years 1718 and 1723, 
an epidemic flux prevailed in France, and ſwept off a great 
number of people of all ages and of both ſexes. This diſorder 
not only reſiſted all the medicines given, but was aggravated by 
imall dozes of 1pecacuanha, the mildeſt purgatives, and all 


Rs The diſorder” was N cured by the luna- 
ruba. 
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M. Juss1Ev uſed this bark for fifteen years in obſtiny, 
dyſenteries with great ſucceſs ; and continued its exhibition, 
although the catamenia in women, or hæmorrhage from piles ;; 
men, occurred during the cure. | 

MoDERN phyſicians have found from experience, that thi. 
medicine is only ſucceſsful in the third ſtage of dyſentery, where 
there is no fever, where too the ſtomach is no way hurt, and 
where the gripes and teneſmus are only continued by a weak. 
neſs of the bowels. In ſuch caſes, Dr D. MonRo gave two or 
three ounces of the decoction every five or fix hours, with four 
or five drops of laudanum; and found it a very uſeful remedy, 

THe late Sir Joun PRINGLE, Dr Huck SAUNDERS, and mz. 
ny others, preſcribed the cortex ſimaruba in old and obſtinate 
dyſenteries and diarrhceas, eſpecially thoſe brought from warm 


climates. Fluxes of this ſort, which were brought home from 


the ſieges of Martinico and the Havannah, were completely and 
ſpeedily cured by this bark. The urine which, in thoſe caſes, 
had been high coloured and ſcanty, was now voided in great 
abundance, and perſpiration reſtored, Dr Jamzs LIND at 
Haſlar Hoſpital, ſays, That the ſimaruba produced theſe etfed: 
ſooner, and more certainly, when given in ſuch quantity as to 
nauſeate the ſtomach. Dr Huck SAUNDERS remarks, That it 
the ſimaruba did not give relief in three days, he expected little 
benefit from its farther uſe ; but others have found it efficact 
ous in fluxes, after a continued uſe for ſeveral weeks. Authors 
have cautioned us againſt the uſe of this bark where the in. 


teſtines are ulcerated and diſpoſed to cancer after fluxes. 


Ix diarrhceas, from abſorption of pus, the ſimaruba has given 
relief; the former diſcharge from ſuch ulcers was reſtored, and 
the pus meliorated. : 


LIENTERIA itſelf, and even hepatic fluxes, have been cured 


by the ſimaruba, after other medicines were tried without 1uc- 


ceſs. Vide Act. Natur. curioſ. tom. ii. p. 80,—82. . 


e 
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[x putrid fevers, (as we are told) attended with coldneſs of 
the extremities, colliquative ſweats and ſtools, and great dejec- 
tion of ſpirits, this bark performed wonders, and many reco- 
vered by its uſe. Vide RouPE de Morbis Navigantium, p. 311, 

HAaBITUAL colics, with bloody ſtools, attended with fever 
and delirium, have been radically cured by the ſimaruba bark. 

IMMODERATE fluxes of the menſes and from piles, have been 
happily ſtopped by this medicine ; and it would appear from 
{ome late trials, that fluor albus has been remedied by the ſame 
bark. 

De Hagen found the ſimaruba to be an excellent vermifuge ; 
and uſed it with ſucceſs in diſeaſes depending on worms, parti- 
cularly fluzes. 

My own experience, and that of many living friends, are 
convincing proofs to me of the efficacy of this medicine ; and 
hope the ſimaruba bark will ſoon be in more general uſe. 
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QUASSIA SIMARUBA. 


Fos MAasCULUS. 


Cal. Perianthium monophyllum, parvum, quinquefidum, denti 
culis ovatis, erectis. | 

Cor. Petala quinque, ſeſſilia, æqualia, lanceolata, ſubrevoluta, 
calyce triplo longiora, calyci inſerta. Necfarium ex ſquami; 
decem, ovatis, villoſis, baſi filamentorum interior: inſertis, 

Stam. Filamenta decem, fili formia, æqualia, longitudine corollx. 
Anthere oblongæ, incumbentes ; in centro floris corpus carno- 


ſum, orbiculatum, decem-ſulcatum. 
P:i/lillum nullum. 


F LOS FEMINEUS. 


Calyx et Corolla, ut in flore maſculo. 

Pi/lillum. Germina quinque ſubrotunda, introrſum coalita 
Stylus cylindraceus, erectus, quinque-partitus, longitudine 
corollæ. Stigmata ſubulata, recurvata, perſiſtentia. 

Pericarpium. Drupæ quinque laterales, diſtantes, receptacubo 
orbiculato, carnoſo inſertæ. | 

Semina. Nux oblongo-ovata, acuminata, unilocularis. Nucleus 
compreſlus. 


INFLORESCENTI A. 


Panicula compoſita. Pedicellis ſubjicitur ſtipula lanceolata, pe. 
tiolata. Folia alternato-pinnata. Foliola oblonga, obtula, 
nitida, integra, baſi attenuata, ſubſeſſilia; coſtis lateralibu 
ner voſis. 


E X. 


EXPLANATION or THE PLATES. 


I. 


Qu AssA SIMARUBA Mas. 


1. A flower of its natural ſize. 

2. The ſame magnified. 

3. The calix of the natural ſize. 

4. The ſame magnified. 

5. The corolla. 

6. The ten ſtamina. 

7, Two ſtamina, the inſide of one, the outſide of another, pre- 
ſented to view. . | 

8. The fleſhy maſs in the centre of the flower. 

9. The ſame magnified, to ſhew in what manner the ten ſta- 
mina and ſquamz are placed. 


"PLATE IU; 


* Quass1A SIMARUBA FEMINEA. 


1. 2. 3. 4. The ſame as in the male flowers. 

5. The piſtillum. 2 

6. The ſtyle. 

7. The ten imbricated ſquamæ. 

8. One pericarpium or drupa. 

9. The horizontal ſection of the ſame. 

10. The nut. 

11, A perpendicular ſection of the ſame. | - 
12. The nucleus or kernel. = 


Vol. II, | / | II. 
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XI. On the MoTron of LiGnrT, os affefted by refrutting and 
refleting Subflances, which are alſo in Motion. By Fonn 
RoB1SON, M. A. F. R. S. Epix. and Profeſſor of Natura! 
Philoſophy in the Umverfity of Edinburgh. 


[Read by Mr PLAYFAIR, April 7. 1788. ] 


E W of the mathematicians and philoſophers of the pre- 

| ſent age have acquired a greater or better founded repu- 
tation than the celebrated Abbe Boscovicn ; and there is none 
from whoſe writings J have received ſuch variety of inſtruction 
and entertainment. His Theory of Natural Philoſophy will 
ever be confidered by impartial judges, not only as one of the 
boldeſt, but alſo as one of the moſt ingenious reſearches into 


the ſecrets of nature. There is hardly a branch of phyſico- 


mathematical philoſophy which he has not cultivated with ſuc- 
ceſs ; and in this cultivation he has exhibited the moſt acute pe- 
netration and the greateſt addreſs. In all his inveſtigations too 
he has given the moſt beautiful ſpecimens of geometrical in- 
vention and elegance, and greatly heightens the pleaſure of his 
readers, by marking out diſtinctly the progreſs of his own 
mind in his reſearches. 

Mr Boscovictrhas lately obliged the public with a collection 
of ſeveral of his ſmaller works in five volumes quarto, publiſh- 
ed at Baſſano in 1785. In the, ſecond and fourth volumes of 
this collection, are two very curious papers, on what is called 
the aberration of light, or the effect which is produced on the 
apparent place of vifible objects by the motion of the obſerver. 
7” There 
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There is one deduction which he makes from his premiſes, ex- 
tremely curious in itſelf, and having the moſt ſurpriſing con. 
quences. It is this: If a teleſcope be conſtructed, having its 
tube filled with water, and be directed to a terreſtrial objea 
properly ſituated, it will be found to deviate from that object by 
a certain determined quantity every day. 
this, that a perſon ſhut up in a mine or dungeon, may, without 
ſeeing the ſun or heavens, diſcover the motion of the curth 
round the centre of the ſolar ſyſtem, and alſo whether this cen- 
tre be in motion, and the velocity and direction of this mo- 
tion. | 

Tur contrivance of a teleſcope filled with water, has been 
long familiar to my thoughts, (as a means of diſcovering whe— 
ther light be accelerated when refracted towards the perpendi- 
cular) in conſequence of the ſpeculations of my ingenious 
friend Profeſſor WILSON of Glaſgow. But all my attempts to 
conſtruct ſuch a teleſcope have hitherto proved abortive, for 
want of a ſubſtance ſufficiently tranſparent to admit of the 
neceſlary magnifying power. I ſaw that this rendered uſeleſs 
the beautiful theory of their conſtruction which is contained in 
this paper of Mr Boscovich. But, at the ſame time, I ſaw 
that this aberration of terreſtrial objects would enable us to de- 
cide the ſame queſtion by means of a compound microſcope of 
a very eaſy conſtruction. If a cylindrical piece of glaſs be 
ground ſpherical at one, end, and plane at the other, and if the 


plane ſurface be ſituated a ſmall diſtance beyond the principal 


focus of the ſpherical ſurface, and a ſcratch be made on the 
plane ſurface, and conſidered as a viſible object, an image of 
this ſcratch will be formed in the conjugate focus of the ſphe- 
rical ſurface, which image may be viewed by means of a deep 
eye-glaſs, as in the ordinary compound microſcope. If this 
image be formed on a frame of wires, like the wires of an altro- 
nomical teleſcope, there muſt be obſerved the ſame diurnal de- 


.viation that Mr Boscovicn announces with reſpect to his tele- 
ſcope, 


It will follow from 
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ſcope, but in the oppoſite direction; as in the microſcope, there 
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* 


would be no want of light, we ſhould have the moſt ſatisfato- 
ry deciſion of this important queſtion in optics, and alſo the 
opportunity of detecting any hitherto unknown motions of the 
globe which we inhabit. It may alſo be ſhown, that, if any 
of theſe motions be very conſiderable, we {hall determine ano- 
ther very important queſtion in optics, vis. Whether the mo- 
tion of light be affected by the motion of the luminous body. 


O theſe, and many other accounts, I was eager to conſtruct 


this microſcope, and ſet about it accordingly. But l happened 
at that time to be engaged in that part of my courſe of lectures 
where I had occaſion to conſider the apparent motions of bo- 
dies. I confider it as the fundamental propoſition on this ſub- 
jet, that © the apparent motion of a body is compounded of its real 
*« motion, and the oppoſite to the real motion of the obſerver.” The 
conſequence is, that, ſince the motions of the terreſtrial object 
and of the obſerver are always nearly equal, there ſhould be no 
apparent motion in the object, and therefore no apparent diurnal 
change of place. This ſtartled me, and cauſed me to conſider the 
matter more minutely. Profeſſor WILSON, to whom I com- 
municated my doubts, raiſed other objections, founded on the 


application of mechanical principles to that hypotheſis, with re- 
ſpect to light, which the Abbe Boscovich profeſſes to main- 


tain, In my ſubſequent ſpeculations on this ſubject, I found, 
that the application of the above mentioned propoſition was not 
ſtrictly juſt with reſpec to the apparent place of the terreſtrial 
object; but I was led by it to diſcover the real ſtate of the 
matter, by applying it to the determination of the apparent 


motion of the light by which the object is ſeen. I thus detect- 


ed the circumſtance which Mr Boscovicu had overlooked, and 
which unfortunately puts an end to the hopes which I had en- 
tertained of many curious and important diſcoveries. I flatter 
myſelf that this Society will not think this ſubject unworthy of 
their notice ; but am extremely ſorry that my infirm ſtate of 

: health 


k 
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health does not at preſent permit me to give fach an account of 
it as its importance deſerves. | propoſe, however, to undertake 
it as foon as I am able. This I am incited to do, not mere! 

on account of the ſingularity of this particular fubject, but 
more eſpecially becauſe its diſcuſhon depends on a more gene. 

ral, and hitherto unconſidered ſubject in phyfico-mathematica 
{cience, the motion of light as affefted by bodies which are alſo in mz. 
tion. This I have confidered fome years ago, as far as I thought 
neceſſary for my elementary courſe of lectures, and I then in. 
veſtigated the fundamental propoſition which I fhall include in 
this diſcourſe. Perhaps I thould offer ſome apology for troubling 
the Society with my thoughts on the ſubject before I have put 
them into a more perfect form. I thall frankly tell my reaſon: 
for this conduct. This paper of Mr Boscovicuy muſt excite 
the attention of philoſophers. Other ſpeculations alſo which 
have lately been made by ingenious men, will turn the atten- 
tion to the ſubject, and enquiries will be inſtituted, and their 
reſults made public. I ſhould not chuſe to be thought indebted 
to the reſearches of others for the reſults of my own enquines, 
and therefore wiſh to aſcertain my claim to any thing which 


may be valuable in my {peculations, by this preſent itnperfet 


account of them, 

I SHALL therefore lay before the Society a ſhort account of 
the experiment, as propoſed and deſcribed by Mr Boscovicn, 
and of the reſult which he expects from it, and ſome of the 
moſt remarkable conſequences which he deduces from this re- 
ſalt; I ſhall, in the next place, point out the overſight which 
he has made in announcing the refult, and ftate what ought to 
be the reſult, on the phyſieal principles adopted by him; prin- 
ciples which will be overturned if the refult of the experiment 
ſhould be what he expects, but eſtabliſhed if it ſhould be what 
I allert= In the laſt place, I fhall give the fundamental propo- 


ſition for determining the reflection and refraction of light 
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by moving ſurfaces, and briefly mention fome of the moſt uſe- 
ful corollaries. 


LET O, (fig. 1.) be a terreſtrial object, whoſe poſition is to 
be determined by an obſerver placed at B', and furniſhed with 
1 common ſurveyor's theodolite. He muſt place the index of 
his inſtrument ſo that the light coming from the object in the 
direction OB', may paſs through the two holes A, B', which 
conſtitute the plane fights of his theodolite ; that is, the three 
points O, A, B, muſt be in a ſtraight line. The inſtrument is 
ſo conſtructed that the ſtraight line paſſing through the holes 
A, B', is parallel to a line NS drawn along the ruler or index 
upon which the ſights are placed, and the diviſion upon the 
arch, which 1s cut by the line NS, indicates the poſition of the 
object. 

Bur now let us ſuppoſe that, by the motion of the earth, the 
obſerver is uniformly carried along the ſtraight line Bg perpen- 
dicular to BO, while, in the mean time, the object is carried 
with an equal motion along the line OF parallel to Bg. It is 
now evident, that, if the inſtrument, without altering its po- 
ſition, be carried along in the direction Bg, the light which 
enters the hole A, in the direction OA, will not paſs through 
the hole B; for, when the light entered the hole A, the other 
hole was at B; but when the light arrives at B', the hole B' has 
got to ſome place R in the line 5g. Take the point B, ſo that 
the ſtraight line Og may be to Bg as the velocity of light to 
the velocity of the earth. Through & draw the ſtraight line 
A As, parallel to BB, cutting the line OP in the point A. Draw 

DAB parallel to OA'B. Nou, let the theodolite move from the 
| fituation AB to the new fituation AB, while the light moves 
from O to A. It is evident that the light will enter the hole A, 
and proceed in the direction Ag. In the mean time, the hole 
5 will have moved from B to 3; for Ag is to BB, as O is to 
33, that is, as the velocity of light to the velocity of the theo- 
dolite. 
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dolite. Therefore an eye placed behind the hole B will receive 
the light which paſſes through it when in the ſituation g;, and 
the obſerver will ſee the object through the ſights of the inſtru- 
ment. He will ſee it by means of light moving in the di. 
rection OB ; but he will not imagine that the object lies from 
him in the direction /2O ; for he eſtimates the direction of the 
object by'the poſition of the fiducial line of his inſtrument, 
which 1s always parallel to the line joining the centres of the 
holes which are its fights. When he ſees the object, the; 
holes are at g and a, and therefore the obſerver aſſigns to the 
object the direction ga. Let BA and 2 cut the line OF in the 
points D and 3; it is evident, that, when the object is at O, D 
and 5, the anterior ſight of the theodolite, is at A, A, and a, and 
the other fight is at B,, B and g; therefore, when the obje i: 
ſeen through the inſtrument, it is always ſeen in its real place, 
and in its true direction, although not in the direction of the 
light by which it 1s ſeen; conſequently, if the index be di- 
rected ſo that the object may be ſeen through it, that is, if the 
index be pointed to the object in the common way, and the whole 
inſtrument be kept firm in its poſition, it will always point to 
the object, although both the inſtrument and object are conti- 
nually changing their places by the motion of the earth round 
the ſun and round its own axis. 

Bor now let us ſuppoſe, with Mr Boscovicn, that the in- 
terval between the two fights is filled with water contained in « 
tube, and bounded by two plates of glaſs at A and B, perpen- 
dicular to the line AB, and covered externally with paper, 
pierced with two ſmall holes at A and B. Now, ſays Mr Bos. 
covicn, the light which enters at A will not be at B when the 
hole B arrives there; for, if the velocity of light in water be 
to the velocity of light in air, as the ſine of incidence in air te 
the line of refraction in water, then, while the hole B comes 
to g, the light will move from A to E, ſo that AE is to A 4 


four to three nearly ; conſequently, when the light has come 
to 
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F ,, 2 the hole B will have moved over Ey, which is three- ; 

# {,urths of BB ; therefore an eye, placed behind the hole B, : * 

* 1] not ſee the object through the tights of the inſtrument, but 1 
1 : 0 2 2 © . . : 1199 | 
will ſee an object lying to the right hand of it, having its angu— & 
iiur diſtance equal to 4.4/3; or, if the inſtrument, inſtcad of ha- 

| ring a hole A for the anterior fight, has two fine wires croſling 


ach other in A, the object will appear on the oppolite fide ot 
their interſection from that towards which the carth is moving. 

From this reaſoning, Mr Boscovicu concludes, that if this 
nfirument be placed at the carth's equator on the day of the 
winter's ſolſtice, and the index be directed to the real place of 
an object due ſouth of it, the object will not appear at the in-. 
terſection of the croſs wires of the anterior light, but, at noon, 
will appear 5” to the eaſt of that interſection, at fix o'clock in 
the evening, it will appear 5” above it; at midnight, it will 
appear ;“ to the wettward of it; and at lix o'clock next morning, 
it will appear 5” below it. The object will, therefore, appear to 
deſcribe a circle round the interſection of the crols wires in 
twenty-four hours, the diameter of which will ſubtend an an- 
geile of 1c”. In other poſitions of the index, and other days of 
* the year, the apparent motion of the object will be different; 
but it will never appear in its true place, except in thoſe in- 
ſtants that the fiducial line of the inſtrument happens to be pa— 
rallel to the line of the earth's motion at that time. 

Mr Boscovicu proceeds to ſhow that, if the theodolite has 
a common aſtronomical teleſcope, inſtead of plane tights, the 
appearances will be preciſely ſimilar. If the index be directed 
to the real place of an object, the object will be ſeen at the in- 
terſection of the croſs wires of the cyc-piece ; and if the inſtru— 
ment be firmly fixed in its poſition, the object will always ap- 
pear at this interſection, notwithſtanding the motion of the 
carth. But if the teleſcope be filled with water, and be di- 
rected to the real place of an object ſituated as above mentioned, 


on the noon of the winter's ſolſtice, the object will appear 5” to 
Yor: II. | 1 the 
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the welt of this interſection, and, in twenty-four hours, wil; 
deſcribe round it a circle, whoſe diameter ſubtends an angle of 
o, but in a direction oppoſite to that deſcribed round the in. 
terſection of the croſs wires of the plane fights. The intelli. 
gent reader will eaſily ſee that theſe deductions are juſtly ma, 
trom the premiſes. | 

Mr Boscovicn, in the laſt place, ſhows that if light be fe. 
tarded in its paſſage from air into water, the appearances wit); 
the water teleſcope will be diametrically oppoſite to thoſe aboy: 
deſcribed, and therefore earneſtly propoſes this experiment tg 
philoſophers, as a mean of deciding that important queſtion in 
phyſics. I call it an important queſtion ; becauſe the acceler. 
tion of light in the inverſe proportion of the fines of incidence 
and refraction affords an inconteſtible proof that the force; 
which refract light towards the perpendicular are directed perpen- 
dicularly toward the refracting ſurface, and nearly demonſtrates 
that light conſiſts of corpuſcles emitted by the ſhining body. 
The retardation of light, in the direct proportion of the fines ot 
incidence and refraction, is totally incompatible with this hy— 
potheſis concerning the nature of light, and, in my opinion, 
with the hypotheſis of thoſe who maintain that viſion is pro- 
duced by the undulations of an elaſtic fluid, although it ha 
generally been ſuppoſed to be a conſequence of that hypo- 
theſis. | | | 
I navs already ſaid that my repeated attempts to conſtruc! 
a water-teleſcope of ſufficient magnifying power have hitherto 
failed, in conſequence of my nor being able to find a fluid ut 
ficiently tranſparent. Lime-water is the moſt tranſparent flu 


that I know; and I have filled with it a teleſcope five feet long. 


But, when I increaſed its magnifying power to more than thirty 
times, it was vaſtly too dark, although the aperture was |: 
great as to make it very indiſtinct. I am therefore, convinced, 
that although I ſhould employ Mr Boscovicn's moſt beautiful 


and ingenious conſtruction to remove the indiſtinctneſs, het 
| Would 
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would be a great deficiency of light; for a teleſcope of this 
length, magnifying thirty times, would not render 10” ſuffi- 
ciently diſtinguiſhable. 

Bur this aberration of terreſtrial objects, announced by Mr 
BoscovVICH, mult be obſerved in a compound microſcope filled 
with water, or conſtructed in the manner deſcribed in the be- 
cinning of this diſcourſe. In ſuch a microſcope, we can have 
abundance of light by external illumination, and little will be 
loſt in its paſſage through the ſhort column of lime-water or 
glaſs. 

Tur intelligent reader will eaſily fee that this aberration of 
an object placed before the microſcope muſt be obſerved even 
at the bottom of a mine. He will alſo ſee that, if the ſun, 
with his attending planets, be carried along in any direction, 
with a velocity much greater than that of the carth in its orbit, 
another aberration will be obſerved, greater than the former, 
and diſtinguiſhable from it, although blended with it. Conſe— 
quently, we ſhould be able to diſcover, by means of this aber- 
ration, ſuch hitherto unknown motion of the ſolar ſyſtem. It 
will readily be believed, therefore, that I engaged with eager- 
neſs in preparations for this experiment, and in farther re- 
ſearches into its theory, and that I was greatly mortified when 
Ke found my hopes of curious diſcovery fruſtrated by the detec 
tion of an overſight in Mr Boscovicn's reaſoning. This 
{hall now ſubmit to the Society. 

Mr Boscovicu ſuppoſes, that when the light, moving in the 
direction OA, enters the water tube at A, it moves on in the di- 
rection Ag, deſcribing AE uniformly, while the hole A move: 
from A to c. But Mr Boscovicn, in the ſame diſcourſe, pro- 
feſſes to maintain the opinion advanced by Sir Is AAC NewrTor, 
big. That light is accelerated in water. by forces which act per- 
pendicularly to its ſurface. If this be the caſe, the light en- 
tering the water at A, in the oblique direction OA, will be re- 
fracted towards the perpendicular, and will move in the direc- 
m2 tion 
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tion Az, cutting the line 4/2 in the point 6, fo ſituated that A 
is to Az as the velocity of light in air is to its velocity in water. 
This line Az will cut the line B in ſome point i. Now, ſince 
the light moves uniformly along As, while the hole B more 
uniformly along BZ, it follows that they will meet in i, whey: 
the light will paſs through the hole, and enter an eye placed 
behind it. The obſerver, therefore, will ſee the object through 
the water tube or water teleſcope, having the ſame poſition 
with the plane ſights or common teleſcope ; and if the wats 
teleſcope be directed to the real place of a terreſtrial objec 
however ſituated, and be firmly fixed 1n its poſition, the objed 
will always be ſeen on the interſection of the croſs wires, and 
no aberration will be obſerved in conſequence of the cart; 
motion. 

| MAY here obſerve, that this aberration of terreſtrial objec: 
occurred to Mr Boscovicu but very lately, namely, while h- 
was writing for the preſs his Diflertation on the uſe of th. 
water teleſcope, for deciding the queſtion concerning the acce- 
leration or retardation of light, by means of the aberration 0: 
the fixed ſtars. It appears that Mr Boscovicn has long has 
this ingenious thought; for M. DE La LAN DT, in the tourt! 
volume of his Aſtronomy, mentions his having received a les 
ter to that purpoſe from Mr Boscovicn in the year 1769. Nt 
Boscovici, in the firſt volume of his Opuſcula, publithed a 
Batlano in 1785, mentions his having heard that ſome perſon 
had publiſhed a diſſertation in the Philoſophical Tranſactions oi 
London upon the ſame ſubject, and ſeems diſpoſed to thin“. 
that the author had been indebted to Mr DE LA LANnDE's i 
formation, which had been publiſhed ſome time before. Thu 
alludes to a Diſſertation by our worthy member Mr W116, 
now profeſſor of Aſtronomy at Glaſgow. But this gentleman * 
ingenuity is too eminent to make him need any information 
which his candour would not diſpoſe him to avow in the mos 


public manner. In the preſent inſtance, he is fortunately pre 
| | a 
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rected againit cvery imputation of plagiariſm, as I ſhall pre- 
ently make appear, by returning again to the conſidera— 
ton of the apparent place of objects viewed through a theo- 

dolite. | 
gurrost that the object O is a fixed ſtar, and that, while a 
ray of light proceeds from it in the direction OA, with a uni- 
orm motion, the theodolite moves uniformly from the ſituation 
A'B' to the ſituation &. It is evident, that the light will enter 
che anterior ſight at A, and paſs through the polterior fight at 
3. An obſerver, therefore, will ſee the ſtar by looking through 
the theolodite. But he will judge falſely of its place; for he 
will imagine that it lies in the direction 35, while it is really in 
the direction 30. The angle O35 is called the aberration of 
the ſtar, and the proportion of the velocity of light to the ve— 
locity of the earth 1s ſuch that this angle is about 20”. Let us 
now ſuppoſe that the water tube is uſed. Then, ſays Mr Bos- 
covICH, if the water tube have the ſame poſition with the 
plane ſights, the ſtar will not be obſerved through it ; becauſe, 
when the hole B has come to /2, the light which entered at A 
has got to E, and when this light has got to g, the hole has got 
only to : Therefore, in order to ſee the ſtar, the water tube 
muſt have a different poſition, which he thus determines : —- 
Make Bp equal to 7, and draw Ap. This will be the proper 
pohtion of the tube. For, while the light which enters at A 
moves from A to g, the poſterior fight of the theodolite will 
1ave moved from ę to g, where it will meet the light, and al— 
low it to paſs through to the eye of the obſerver. If the velocitics 
of light in air and water are as three to four, the angle BAG 
will be about 5”, in the opinion of Mr Boscovichn, and the 
aberration of the ſtar will be about 15“, namely, three-fourths 
of the aberration diſcovered by the plane tights. In like man- 
ncr, when the aberration of the ſtar is obſerved with a tele- 
(cope filled with water, by bringing its image to the interſection 
ot the croſs wires in the eye-picce of the teleſcope, it will 
be 
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be three-fourths of the aberration obſerved in the ſame manne, 
with the common teleſcope. This account of the experimen; 
is preciſely the ſame with that given by Mr vt La LAX PE, and 
alſo with that given by Mr Boscovicn in the Diſſertation abox 
mentioned, 

IT is caſy to ſee, that Mr Boscovicy has made the ſame 
overſight here as in the cafe of terreſtrial aberration. For, in 
the J place, if the tube has the poſition AB, the light which 
enters at A, in the direction OA, will not proceed in the direc. 
tion AE, but be refracted at A, and proceed in the direction A; 
and will meet with the hole B in the point i. The {tar will 
therefore, be ſeen through the water tube, having the ſame po- 
ſition with the plane fights; and if the aberration be obſerved 
with a common teleſcope, and a teleſcope filled with water, by 
bringing the image of the {tar to the interſection of the croſ; 
wires, 1t will be the ſame in both. In the next place, if the 
water tube have the poſition Ap, which Mr Boscovicu propoſe, 
the light which enters at A will not paſs through the poſterior 
iight. For the angle BAS being 20”, and the angle BAę being 
5”, the angle of incidence will be 15”, and the light will till 
be refracted towards the perpendicular, making with it an angle 
{ſomewhat greater than 11”, 

Trvs it appears, that the reſult of this experiment, made in 
the manner propoſed by Mr Boscovicn, will be different from 
what he announces upon the phyſical principles aſſumed bz 
him. What I have here determined to be the reſult of thi: 
experiment, perfectly agrees with Mr WiLsoN's determination 
in the Philoſophical Tranſactions, where it is propoſed by hin 
as a proof that light is accelerated by refraction out of air inte 
water, in the inverſe proportion of the ſines of incidence anc 
refraction. Thus, theſe gentlemen differ ſo widely in the!! 
opinions, both with reſpect to the reſult of the experiment, and 
the concluſions drawn from it, that the one cannot be ſuſpected 
of having borrowed from the other, 
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| «HALL juſt add here, that if the aberration of the fixed 
lars, obſerved in Dr BRADLEY's manner, as above deſcribed, 
be different with the two teleſcopes, as Mr Boscovicn expects, 
or if there be obſerved that aberration of terreſtrial objects 
«hich he deſcribes, light zs not accelerated, while refracted to- 
wards the perpendicular, in the inverſe proportion of the lines 
of incidence and refraction. But if the two aberrations ſhall be 
found to be the ſame, and if no terreſtrial aberration ſhall be 
obſerved, we have a direct proof of the acceleration of light in 
the above mentioned proportion, and of its refraction being 
produced by forces acting perpendicularly to the refracting ſur- 


face, and almoſt a demonſtration that light conſiſts of corpul- 


cles emitted by the ſhining body. There is indeed another 
way of obſerving the aberration of the fixed ſtars, vis. by a 
micrometer within the eye-piece of the teleſcope. This pro- 
miſes a different aberration with the two teleſcopes. But my 
thoughts on this ſubject are not yet ready for the examination 
of the Society. 

Now proceed, in the laſt place, to give the fundamental 
propoſitions reſpecting the motion of light, as it is affected by 
refracting or reflecting ſubſtances, which are alſo in motion; 
propoſitions which will afford an eaſy and ready ſolution of eve- 
ry queſtion which may be propoſed. | 

Turk are two ways of eſtabliſhing the fundamental doc- 
trines on this ſubject. The firſt and beſt method is to ſlate the 
cading facts, or to announce the general phyſical laws as mat- 
ters of obſervation and experience, and then to give a theory 
of all the ſubordinate phænomena, in the order of their gene- 


rality, by ſhowing in what manner they are comprehended un- 


der the general laws already eſtabliſhed. But, in the prefen: 
caſe, this method cannot be followed. For, in the phznomena 
which we obſerve, the motion of light is blended with ſeveral 
motions which we 4now to obtain in the reflecting and refract- 
ing ſubſtances which affect it, and perhaps with many other 

motions 
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motions of which we are entirely ignorant. For this rea, 
we cannot ſay what is the abſolute motion of light, nor aſcer;,;. 
from fat what changes it undergoes in its obſerved refraQiy.. 
and reflections. Since, therefore, we cannot ſimplify the yh. 
nomena which nature preſents to our view, we cannot eſtah]j,. 
thoſe general laws which would be the foundation of a phyſ;c, 


—_— Y b 


theory. 

Tu only other method which ſeems to remain, is to tal; 
up ſuch opinions concerning the nature of light, as ſeem mg" 
rationally deducible from the phænomena which we vbſcre- 
and then to deduce, by the eſtabliſhed principles of mechanic. 
ſuch conſequences as ſhould ariſe from the action of refractin- 
and reflecting ſubſtances upon this hypotherical light. W. 
ſhould then ſelect ſuch of theſe conſequences as will admit c. 
a compariſon with obſervation. If theſe conſequences ſnall b. 
found inconſiſtent with obſervation, the hypotheſis concernin: 
the nature of light muſt be rejected, and trial muſt be made 9: 
a new one, But if they ſhould be found to agree with obſerte. 
1! | tion, and at the ſame time be ſufficiently various, we ms 
1 then admit the hypotheſis to have a degree of probability pcs. 
portioned to the extent of the compariſon which we have mad: 
of its conſequences with obſervation ; we may then dilcova 
by this means parts of a hypotheſis which muſt be admitted 2: 
true, although the hypotheſis cannot be demonſtrated in its fo. 
extent. 

I aM acquainted with two hypotheſis only concerning tl: 
mechanical nature of light, which, in the opinions of t 
learned, ſeem rationally deduced from the phænomena. T 
firſt is that which is advanced by Sir Isaac NewrTos, in {er 
ral parts of his celebrated writings. He ſays that light ma! 
perhaps conſiſt of ſmall particles emitted by the ſhining bod! 
with prodigious velocity, which are afterwards aQed upon 
other bodies, with attracting or repelling forces like gravis, 
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which deflect them from their rectilineal courſes in refracton: 
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ind reflections. He fhows, if this be the caſe, that the com- 
bined forces of all the particles of a body which act at once on 
a particle of light, compoſe a force whole direction is perpen- 
dicular to the ſurface of the body. When, therefore, theſe 
forces tend turward the body, the light, at its approach to that 
body, is accelerated and is refracted toward the perpendicular 
to its ſurface. But when theſe forces tend rom the body, the 
light is retarded, retracted from the perpendicular, and ſome— 
times reflected with its former velocity, and in an angle equal to 
the angle of incidence. When theſe conſequences are com- 
pared with obſervation, the moſt complete agreement 1s found 
to obtain. Hence Sir IS AAC NEewToN deduces, that when 
light is ob/erved to be refracted toward the perpendicular, it has 
really been actuated by forces tending toward the refracting bo- 
dy, and that it is accelerated. But when the light is refracted 


from the perpendicular, it has been actuated by forces tending” 


from the body, and is retarded. Alſo, when it is reflected on 
its approach to a body at an angle equal to the angle of inci- 
dence, it has been actuated by forces tending from the body, 
and moves with its former velocity. When theſe concluſions 


are combined with the former deductions from the hvpotheſis, 
and the reſult is compared with obſervation, the moſt perfect 


agreement is ſtill diſcovered. For theſe reaſons, this hypotheſis 
has acquired great credit, and deſerves to be examined on the 
preſent occaſion. 

Tux other hypotheſis is that of Mr Huycnens and Dr Hooks. 
Theſe gentlemen ſuppoſe that, as hearing is produced by 
means of the tremulous motion of elaſtic air, which affects the 
car, ſo viſion is produced by the tremulous motion of elaſtic 
light, which affects the eye. This hypotheſis was announced 
and applied to the explanation of phænomena in very general 
terms, and did not, for a long while, much engage the atten- 
ton of the learned. The celebrated mathematician Mr EurLzn 


has lately brought it into credit, having made ſome alterations 
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init. He ſuppoies, that viſion is produced by the tremulous 
motion of an elaſtic fluid which he calls zther, and which he 
ſuppoſes to pervade all bodies. He attempts to ſhow that the 
propagation of this tremulous motion 1s analogous to the ap- 
pearances in the reflection and refraction of light. I confeſs 
that I cannot admit his reaſonings on this ſubject to be agreeable 
to the principles of mechanics; and I am decidedly of opinion, 


that the propagation of the tremulous motion of an elaſtic fluid 


is totally inconſiſtent with thoſe facts in viſion where no refrac. 
tion or reflection is obſerved. But I ſhall reſerve my objections 
till another opportunity, when I propoſe to ſubmit to this So- 
ciety a mechanical examination of this hypotheſis, and I ſhall 
admit for the preſent that Mr EuLER's explanation of refraction 
and reflection is juſt, It is an eſſential propoſition in this hy- 
pothetical theory, that the velocities of the incident and re- 
fracted light are proportional to the ſines of incidence and re- 


fraction, and therefore that light is retarded when it is refracted 


toward the perpendicular. It ſeems a neceſſary conſequence 
that, in this caſe, the particles of æther are actuated by forces 
tending from the refracting body. I ſhall, therefore, confider 
what effects muſt reſult from the combination of this retarda- 
tion with the motion of the retracting body. If time wil! 
allow, I ſhall conſider what will be the effects produced on the 
motion of light by the motion of the viſible object. Theſe are 
{o different in the two hypotheſes, that it is very probable that 
ſome natural appearance may be found which will give us an 
opportunity of determining whether either of theſe hy potheſes 
is to be received as true. Dr RoBerT BLAIR, profeſſor of 
Aſtronomy in this Univerſity, has pointed out a caſe of this 
kind, in the rotation of the planet Jupiter round its axis, and 
has ſuggeſted a method of inveſtigation, exceedingly ingenious, 
and which ſeems to promiſe ſucceſs. I think that another may 
be obſerved in the planet Mercury, when in his greateſt clonga- 


tions from the ſun. 
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| xow begin with an examination of the Newtonian hypothe- 
is. But I ſhall content myſelf with one conſequence of it on- 
ly, vis. That in refractions and reflections, the light is actuated 
by forces whoſe direction is perpendicular to the ſurface of the 
refracting or reflecting body. I ſhall here conſider the effect of 
ſuch forces only as tend toward the body; becauſe it will be 
evident that the ſame reaſoning will apply, without any varia- 
tion, to the effects of forces tending from the medium. | 
LET XZY (fig. 2.) be a plane ſurface which ſeparates a re- 
fracting medium, ſuch as glaſs, from a void, the medium be- 
ing ſuppoſed to be below the plane XY. Let it be ſuppoſed that 


JA, perpendicular to ZV, is the greateſt diſtance at which a particle 
of the medium acts upon light. Make ZB, on the other fide of 


XY, equal ZA, and draw the planes AQ, BS, parallel to XY. 
While the light is between the planes AQ and BS, it is affected 
by the refracting forces. For while it is between the planes 
AQ and XY, it is acted on by all the particles of the medium, 
whoſe diſtance from it docs not exceed ZA; and while it is be- 
tween the planes XY and DS, there are more particles below it 
whoſe diſtance does not exceed ZA than there are above it. But 
when the light is below BS, it is equally ated on in all direc- 
tions, and its motion through the medium 1s not affected by the 
refracting forces. 

LeT us call the ſpace contained between the planes AQ and 
by by the name of the refracting ſtratum ; and let us ſuppoſe, 
at firſt, that the refracting forces act uniformly through the 
whole extent of the ſtratum. 

LET the light, moving in the direction HAF, enter the re- 


fracting ſtratum at A, while the medium is moving in the di- 


rection Al; and let AF, Al, be the ſpaces which they would 
uniformly deſcribe during the time that the refracting forces 
would impel a particle of light, from a ſtate of reſt in A, 


through AB. Let the velocity which the light would acquire 
by this acceleration acroſs the refracting ſtratum, be called the 
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{pecific velocity of the medium. It is known that, if it moved 
uniformly with this velocity, it would deſcribe AO, douh;. of 
AB, during the time of deſcribing AB with the uniformly a0. 
celerated motion. Therefore, (taking this for the unit of time 
AF, AI and AO, will expreſs the velocity of the incident light 
the progreſſive velocity of the medium, and the ſpecific velocity 
It is alſo known, that the light, in paſſing through the refract 
ing ſtratum, will deſcribe a parabola ACL, which AF touches 
in A, and of which AB is a diameter, having BL, equal and 
parallel to AF, for an ordinate. 

Propuce IA till Ai is equal to Al; complete the parallele 
gram Affi, and draw the diagonal Af. The motion Af, com- 
pounded of AF, the real motion of the incident light, and 4; 
the oppoſite to the motion of the medium, is the relative mo- 


tion of the incident light. This motion will be uniform, be- 


cauſe it is compounded of motions which are uniform. There- 
fore Af will expreſs the relative velocity of the incident light, 
Draw FL. It is evidently equal and parallel to AB. Let CP 
be drawn from any point C of the parabola, parallel to AB, 
cutting AF in P. Complete the parallelograms FLIf, f1BA. 
Draw Cc parallel to Ff, and make Ff: Ce = AF: AP. I ſay 
that the point c is in a parabola Acl, of which AB is a diame- 
ter, and Af a tangent, and which is the relative path of the 
light, and that Land l, C and c, are contemporaneous places of 
the light in its real and relative paths. Draw Pp parallel to Ff, 
cutting Af in p. Draw the ordinate CK, and draw pc, Kc. 
Then Ff: Pp = AF: AP, = Ll: Cc. But Ff is equal to L.. 
Therefore Pp is equal to Ce, and pc is equal and parallel to PU 
8 AK, and Kc is equal and parallel to Ap. Therefore 

Bl? = Ap®: Af, = AP*:: AF*, = KC*:: BL*, = AK: AB. 
bad the points A, c, l, are in a parabola, of which AB 
is a diameter; Afi a tangent, and Kc, BI, are ordinates. Allo, 
becauſe Ll: Cc, Ef: Cc, = AF: AP, = T, AF: T, AP, (by 


the ſymbol T, AF, Ec. is expreſſed the time of moving along 
AY; 
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Af, ec.) it is evident that Ce is equal and oppoſite to the mo- 
tion of the point A, while the light deſcribes the parabolic arch 
AC, and that Lt is equal and oppoſite to the motion of A, while 
the light deſcribes the arch ACL. Therefore L and 1, C and c, 
are contemporaneous places of the real and relative paths of 
the light, and the parabola Acl is its relative path. 

Wi have ſeen that Af is the relative motion of the incident 
light during the time of deſeribing AB by the impulſe of the 
refracting forces acting on a particle of light at reſt in A. Let 

us now ſuppoſe that the medium is at reſt, and that the light 
enters the refracting ſtratum at A, with the velocity and in the 
direction Af. It muſt deſcribe a parabola, which Af touches in 
A, and of which AB is a diameter and Bl an ordinate ; that is, 
it muſt deſcribe the very parabola Acl, and it muſt deſcribe it 
in the ſame time that the light incident with the velocity, and 
in the direction AF, deſcribes the parabola ACL. Its motion, 
therefore, both before and after refraction, is the ſame with the 
relative motion of the light having the velocity and direction 
AF, incident on the medium moving with the velocity and in 
the direction Al. 

LEr c be the point of interſection of the parabola Ac! and 
the plane BS. Draw cC parallel to Ai, cutting the parabola 
Lin C. C muſt be the point of that parabola, where the 
refraction by the moving medium is completed. For LI: Cc 
At; A. = AFr AP, <= T, AL: T;-AG- = T:;: AF; T;- co. 
Therefore, while the light moves from & to c, the point e moves 
from c to C, where the light will paſs through it, and the re- 
fraction be completed, the plane ÞS having now gotten into the 
ſituation bs, and the plane AQ into the ſituation aq. 

Draw the ordinates ADE, Ade, to the diameters PC, PC, 
and draw mr, the directrix of the parabola Acl, and join Dd. 
It is known that AF is to AE as the velocity in A to the velo- 
eity in C. Now, AE: AD = AF AP, = Af: Ap, = Ae: Ad. 


Therefore, Dd 1s parallel to Ce. Therefore the velocity Ae, 
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compounded of AE and Ee, which is equal and oppoſite to Al 
is the relative velocity of the light in C, and Af, Ae, are the re. 
lative velocities of the incident and refracted light. Now, Kc: 
= AK X 4Amand Ad* = cd & 4er, = AK X 4cr. There. 
fore, Ad*—Kc? = AK X 4cr —4Am, = AK X 4AB. Now, 
Ad :; ne = Ap? AF*, = Ke®* ; BI; = AK +:AB. Therefore, 
Ac —Af? = AB X 4AB, = AO*. That is, when the light 
has paſſed through, and emerges from the refracting ſtratum, 
the difference between the ſquares of the initial and final rela- 


tive velocities is equal to the ſquare of the ſpecific velocity of 
the medium. 


ALSO, (becauſe Qe? — Qf = Ae? — Af*) the difference 
between the ſquares of the initial and final relative perpendicu- 
lar velocities, 1s equal to the ſquare of the ſpecific velocity, 

Bur it will not always happen that the light will emerge 
from the retracting ſtratum after paſſing over it, and it may fre- 
quently happen that it will not paſs over the whole extent of it. 

Tuus, ſuppoſe the light to be within the medium, moving 
towards the refracting ſtratum, while the medium is moving 
more ſlowly towards the ſame quarter, or moving towards the 
oppoſite quarter; and let the relative perpendicular velocity ot 
the light be equal to the ſpecific velocity. Suppoſe that th- 
light paſles through the refracting ſtratum at A (fig. 3.) mo- 
ving in the direction and with the velocity AF. It would de- 
{ſcribe (by the action of the refracting forces) the parabola ALC, 
of which AB', equal to AB, is the abſciſſa from a diameter, and 
B'L, equal and parallel to AF, is an ordinate. Draw In paral- 
lel to AQ, cutting FL in n. It is plain that dn is the perpen- 
dicular velocity of the medium, d F the perpendicular velocit) 
of the incident light, and nF its relative perpendicular veio- 
city. This is equal to twice AB by ſuppoſition. But FL 
equal to AB; therefore Ln is alſo equal to AB, and An ig 4 
ordinate to FL. Alfo, LB, drawn from L to B, is a tangent 4. 
L, and bLs is the ſituation of the plane BS, when the liche 


1 
lich. 
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«hich entered the refracting ſtratum at A is at L. BL is the 
velocity with which the light paſſes through L, and Bb 1s its per- 
pendicular velocity. This is evidently equal to dn, the perpen- 
gicular velocity of the medium. Since, therefore, they have 
the ſame velocity in the direction LF, it is plain, that the light 
vill not paſs through the plane bL ; and becauſe it is ſubjected 
o the action of the refracting forces, it will be deflected towards 
AQ. and will deſcribe another arch LC of the parabola, and 
will be met in C by the point c of the plane AQ, which has 
moved in the mean time through c C parallel to IL. The point 
| is the vertex of the relative path Alc, and the abſciſſa lg being 
equal to BA, it is evident that fg, the relative perpendicular 
velocity, is equal to twice BA, that is, to the ſpecific velocity. 
lr, as in fig. 4. the relative perpendicular velocity of the 
light be leſs than the ſpecific velocity, it will not paſs through 


the whole refraQting ſtratum : For draw In parallel to AQ, 


cutting FL in n. Ir is plain than dn is the perpendicular ve- 
locity of the medium, and dF the perpendicular velocity of 
the light, and n F the relative perpendicular velocity. Becauſe 
this is ſuppoſed leſs than twice AB, Ln 1s leſs than FL, and An 
is not an ordinate to FL. Let o0Vh, parallel to An, touch the 
parabola in V, and draw h k perpendicular to AB. Then OK, or 
nd, is the perpendicular velocity of the light. Therefore, ſince the 
perpendicular velocities of the light in V, and of the medium, are 
equal, the light is then the neareſt poſſible to the plane BS, 


which has now obtained the fituation bs. It is therefore in 


the vertex of the relative parabola, or, drawing Vv parallel to 
Ft, v will be the vertex of the relative path Av]; therefore 
the light, after paſſing through V and L, will deſcribe another 
arch LC of its parabolic path, and it will be met in C by the 
point c of the plane AQ, which has in the mean time moved 
along C. Fig. 5. exhibits the ſame particulars in the caſe 
when the light within the medium is moving om the refract— 
ng ſtratum, but is overtaken by it. 
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Tus we ſee that when the light within the refracting medi. 
um either meets or overtakes the refracting ſtratum, or is over. 
taken by it, and the relative perpendicular velocity is no: 
greater than the ſpecific velocity, the light docs not emerge 
from the medium, but is reflected back into it. 

IT is farther to be obſerved, that in theſe caſes, the angle 9 
relative reflection is equal to the angle of relative incidence. 
and the relative velocity of the light after reflection is the Frm 
as before reflection. For the tangents At, tc, (fig. 3. 4. 5.) ar, 
equally inclined to the axis of the parabola Alc, and equa 
portions of them will be intercepted by the diameters AB, FL, 
and theſe portions expreſs the relative velocities of the light in 
A and c. Allo, the relative perpendicular velocity of the re- 
flected light is equal to the relative perpendicular velocity of th; 
incident light, but in the oppoſite direction. 

LET us ſuppoſe, that the refracting ſtratum. is divided inte 
ſeveral partial ſtrata, by planes parallel to AQ and BS, and tha: 
the forces are different in each ſtratum, but uniform through 
its whole extent. | | 

Tux relative motion of the light, emerging from the poſteriot 
' ſurface of the firſt partial ſtratum, is the relative motion of the 
light immerging into the ſecond ſtratum. Therefore, by the 
preceding reaſoning, the relative motion of the light emerging 
from the poſterior ſurface of the ſecond ſtratum, is the ſame as 
if the medium had been at reſt, and the light had approached 
it with the ſame relative initial motion. The ſame mult be 
affirmed of all the partial ſtrata in ſucceſſion, and is therefore 
true with reſpect to the final motion of the, refracted light. 

FURTHER, the whole change which is made on the {quare 
of the relative velocity of the, incident, light, in thoſe cale: 
where it paſles through and emerges. from the retracting ſtra- 
tum, is equal to the ſquare of the velocity which a particle 0! 
light would ac; uire if impelled by the variable retracting 
forces from a ſtate of reſt through the whole. retracting ſtratum. 
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For if the medium were at reſt, and the light approached it 
with the ſame relative motion, we have ſeen that the abſolute 
velocity with which the light enters any one of the partial 
{trata, is the ſame with the relative velocity with which it en- 
ters it when the medium is in motion. Now, when the medi- 
um is at reſt, the change made in the ſquare of the abſolute 


velocity (whatever this velocity be) is equal to the ſquare of 


the ſpecific velocity of that ſtratum. Therefore, if the velocity 
with which the light enters this ſtratum be that which it would 
have acquired if impelled by the refracting forces from a ſtate 
of reſt at A, in the anterior ſurface of the firſt ſtratum, the 
change made on the ſquare of this velocity would have been 
ſtill the ſame, and the whole velocity would be that acquired 
by the varied impulſe from a ſtate of reſt in A. This 1s truc 
with reſpect to the laſt ſtratum ; and therefore if the light enter 
the refracting ſtratum of the quieſcent medium with any velo- 
city, and in any direction whatever, the change made in the 
ſquare of its velocity, when it has paſled through all the partial 
| ſtrata, and emerged from the laſt of them, is equal to the ſum 
of the ſquares of their reſpective ſpecific velocities, and this 
ſum is equal to the ſquare of what may be called the ſpecific 
velocity of the whole refracting tum. Now, the abſolute 
velocity with which the light emerges from the refracting ſtra- 
tum of the quieſcent medium is the ſame with the relative ve- 
locity with which it emerges from the refracting ſtratum of the 
medium in motion. Therefore, the change made on the ſquare 


of the relative velocity of the incident light is equal to the 


iquare of the ſpecific velocity of the medium. 

We need not employ any time to ſhow that this is alſo truc 
with reſpec to the relative perpendicular velocity. Nor will it 
be neceſſary to ſhow that when the light, moving within the 
medium, meets with or overtakes the refr acting ſtratum, or is 
. by it, and the relative perpendicular velocity of the 
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incident light is not greater than the ſpecific velocity of the ne 
dium, it will not emerge from the refracting ſtratum, but will 
be reflected back again in the medium; nor to ſhow that the 
angle of reſſection is equal to the angle of incidence, and thy 
the relative velocity of the reflected light is equal to that of th. 
incident light, and that the relative perpendicular velocity of 
the reflected light is equal to that of the incident light, but in 
the oppoſite direction. | 
Loftly, LeT the number of the partial ſtrata be augment, 
and their thickneſs diminiſhed, without end. The toregoing 
demonſtration will now be applicable to the motion of light 
through refracting ſubſtances which are in motion, and which 
act on it with forces, continually varying according to any law of 
the diſtances ; and it may be received as the fundamental pro- 
poſition on this ſubject, that, 
If a ray of light, moving in any direction and with an y velecity, 
meet with the ſurface of a refrafing medium, which is in motion, it; 
final relative motion will be the ſame as if the medium had been ct 
reſt, and the light had approached it with the ſame initial relative: 
motion. 
IT is eaſy to ſee that what has been ſaid about the motion of 
light within a medium which acts upon it with attractive. 
forces, will apply to the motion of light which is without 2 
medium that acts upon it with repelling forces. In ſuch a calc, 
the light will not be refracted into the medium, unleſs its per- 
pendicular relative velocity be greater than the ſpecific velocity 
of the medium, but will be reflected with an equal relative ve. 
locity, and at an equal relative angle on the other fide of the 
perpendicular. 1 
Ir is alſo eaſy to ſee that the foregoing demonſtration 
will apply to the motion of light through two contiguous 
mediums. For there will be a refracting ſtratum, where the 
light will be affected by the ſum or the difference of th: 
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# [r was about the beginning of 1784 that I inveſtigated the foregoing demonſtration, 
which, as the reader will ſee, is conducted after the method adopted by Sir Isaac Nxw—- 
70x, in his demonſtration of the 94th propoſition of the firſt book of the Principia. I 
applied to my much eſteemed colleague Mr Profeſſor PL.ayrair, for his aſſiſtance in a 
$3 caſe to which the foregoing demonſtration may perhaps be thought not to extend, namely, 
| when the motion of the light, and that of the medium, are perpendicular to the refracting 
ſarface. Before I had obtained a demonſtration which pleaſed me, he favoured me with 
the following elegant analytical demonſtration, 


Ler v be the velocity of a particle of light when it has arrived at the diſtance x with- 
in the refracting medium (x being counted from the point in which the particle began to 
be ated on, and being leſs than the diſtance from that point at which the motion of the 
particle again becomes — Let / be the force acting on the particle at the di- 
I ſtance x. Let à be the velocity of the incident light, and c the velocity of the me- 
| dium in the oppoſite direction. | 


Ir is evident that the force / does not act on the particle during its paſſage through 


the whole ſpace x, but only during its paſſage through the part 


n Therefore, 


„ +2f 2% „and 2 U = — . or 382 


„ That is, 25 U ＋ 20 v 
v+c v +c D Ke 


= 2, and, taking the fluent, v* + 20 v = of fx +C*. But whey f f = o, ve 


have v' ＋ 2c = a? ＋ 22 c, and therefore v* + 2cov = 4 +2ac+ f f x. Let 


the fluent of 2/ x (aſſumed, ſo that x ſhall be the diſtance at which the velocity of the 


light again becomes uniform) be ſuppoſed = g. Then v + 2cv = a* + 2ac + g*. 


Add c* to both ſides of the equation. Then v* + 2vc + = a* 24 ＋ +8*; 


— 
and therefore v + = a+c 6 +£g*. But 4 +c is the relative velocity of the 


incident light, and v + c is the relative velocity of the refracted or accelerated light. 
Therefore the ſquare of the latter exceeds the ſquare of the former by the conſtant quan- 


:  tityg*. Now, #7 / fx; and is therefore (by the celebrated 39th propoſition of the 
fir 


t book of the Principia) the ſquare of the velocity which a particle of light would 


acquire if impelled from a ſtate of reſt through the whole diſtance at which the medium 
acts on light. 
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I Now proceed to deduce ſome of the moſt uſeful corollarice 
from the general propoſition. 

Corollary t. Thx relative velocities of the incident and re. 
fracted light are directly as the co-ſecants, or inverſely as th, 
fines of the relative angles of incidence and refraction. For ir 
was demonſtrated, that Af and Ae (fig. 2.) are in the proportion 
of the velocities of the light in the points A and c of its relative 
path. Now, if ef cuts the plane AQ in the point Q, and AQ 
be conſidered as the radius, Af and Ae are the co-ſecants of the 
angles BAf and BAe, which are the relative angles of incidence 
and refraction. Alſo, Af is to Ae as the fine of the angle AQ | 
to the ſine of the angle Af Q that is, as the fine of the angle 
BAe to the fine of the angle BAf, that is, as the fine of the 
relative angle of refraction to the fine of the relative angle of 
incidence. 

Cor. 2. Ir the relative velocity of the incident light be the 
ſame in all the relative angles of incidence, the relative velocitie; 
of the refracted light will alſo be equal in all the relative angles 
of refraction. For the ſum or the difference of the ſquare of 
the relative velocity of the incident light, (which is a conſtant 
quantity) and the ſquare of the conſtant ſpecific velocity, con- 


ſtitute a ſurface which is alſo. conſtant, and which is equal tr 
the 


Sic the relative velocities, eſtimated in a direction parallel to the refradtivg 

ſurface, are not changed by the action of the refracting forces, it evidently fl. 
lows from this demonſtration that the difference between the ſquares of the relative vt 
locities of the incident and refracted light, is equal to the ſquare of the ſpecific velocity 
of the medium, whatever. may be the directions of the incident and refracted light. and 
therefore, that the final relative motion of the refracted light is the ſame as if the mediun 
had been at reſt, and the light had approached it with the ſame relative motion. But 
although this demonſtration would have been much more elegant, and mere agreeable t 
the manner in which I have been accuſtomed to explain the refraction of light, I clic« 
to retain the demonſtration which I have given in the text, becauſe I think that it gives mt 
a better opportunity of exhibiting to the mind the whole motion of the light during its re. 
fraction or refleQion. At the ſame time, I thought it my duty to communicate, 
Mr P:avrarz's permiſſion, his demonſtration to the public. 
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the ſquare of the relative velocity of the refracted light. This 
is therefore a conſtant quantity, or the relative velocity of the 
-efracted light is the ſame in all the relative angles of re- 
fraction. 

Cor. 3. Ir the relative velocities of the incident light be the 
ame in all angles of incidence, the fines of relative incidence 
and refraction are in a conſtant ratio, namely, the inverſe ratio 
of the relative velocities of the incident and refracted light. 
This appears by combining the laſt corollary with the firſt. 

Cor. 4. Wurd light moving with the ſame velocity in all di- 
rections, is refracted by a medium at reſt, the fines of incidence 
and refraction are in the conſtant ratio of the velocities of the 
refracted and incident light. This appears from the laſt co- 
rollary. 


Cor. 5. Ir the light moving in a medium A be refracted by 


4 medium B, which is in motion, and emerge from it into the 
medium A, it will regain the relative velocity which it formerly 
had when in this medium. For the ſquare of its relative velo— 
city while in the medium B, differs from the ſquare of each of 
its relative velocities in the medium A by the ſame quantity, 
vis. by the ſquare of the ſpecific velocity of the medium B. 
t is evident that the ſame thing will happen When the light 
pales through ſeveral contiguous mediums in motion before it 
emerges again into the medium A. 

Cor. 6. IF the relative paths of the light before its entering 
into the medium B, and after its emergence from it, be equally 
inclined to the direction of the medium, the abſolute velocitics 
of the incident and emergent light will be equal, but in no 
other caſe. This is eaſily ſeen by reſolving the relative motions 
of the incident and emergent light. Hence we learn, that if the 
plane ſurface of a plano-convex lenſe be turned towards a fixed 
ſtar to which the earth is approaching, or from which it is re- 


ceding, the abſolute velocity of the lateral emergent rays wil! 
be increaſed or diminiſhed. 


Cor. 
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Cor. 7. WHEN the light is reflected, the relative angles of in. 
cidence and reflection are equal, as alſo the relative velocities of 
the incident and reflected light. 

Cor. 8. Bor the abſolute angles of incidence and reflection, 
and alſo the abſolute velocities of the incident and refleded 
light, are unequal, except in the caſe where the motion of the 
reflefting ſubſtance is in the direction of the reflecting plane, 

Ir the plane be moving towards that fide from which the 
light comes, the angle of reflection will be leſs than that of in. 
cidence, and the perpendicular velocity of the reflected light 
will exceed that of the incident light by twice the perpendicular 
velocity of the reflecting plane. The contrary will happen if 
the plane be moving towards the oppoſite ſide. 

Tue application of the foregoing propoſition to Mr Bosco 
vich's experiment is extremely ſimple. When the teleſcope is 
ſo directed that the image of the object is formed upon the 
interſection of the crofs wires in the eye- piece, the relative mo- 
tion of the light is performed along the axis of the teleſcope; 
or the axis of the teleſcope is in the direction of the relative 
motion of the light, and indicates the apparent poſition of the 
object. Now, when the water teleſcope has the poſition AB, 
(fig. 1.) the relative motion of the light in the teleſcope is the 
ſame as if the teleſcope had been at reſt, and the light had ap- 
proached it with the ſame relative motion. Now, the motion 
DA is evidently the relative motion of the incident light. For 
it is compoled of OA, the real motion of the light, and DO, 
the oppoſite to the real motion of the teleſcope. Now, 1t the 
teleſcope had been at reſt, and the light had entered it in the 
direction and with the velocity DA, it would have proceeded 
in the direction AB, and therefore the teleſcope mult always be 
directed to the real contemporaneous place of the terreſtrial 
object, and there will be none of that diurnal deviation which 
Mr Boscovicn aſſerts. 
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L 
Tuus it appears that the water teleſcope muſt have the ſame 


polition with the common teleſcope, or that both of them muſt 
always be directed to the real place of the terreſtrial object. 

Ir will alſo eaſily appear, that when the image of a fixed ſtar 
formed upon the interſection of the croſs wires in the eye- 
pieces of a common teleſcope, and a teleſcope filled with water, 
the two teleſcopes will have the ſame poſition, and will indicate 
the fame aberration of the fixed ſtars. For, by the ſame rea- 
ſoning, it appears that the water teleſcope at A muſt have the 
poſition AB, and the aberration OAD is the ſame with that ob- 
ſerved with a common teleſcope. 

Wr this application of the general propoſition I ſhall con- 
clude this paper, reſerving a farther account of the ſubject for 
another opportunity, if the Society ſhall think it worthy of 
their attention. « 
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XII. DEMONSTRATIONS of fome of Dr MATTHEW $ Try 
ART's GENERAL THEOREMS. By ROBERT 
SMALL, D. D. F. R. S. EpIN. 


[Read by the Author, Feb. 7. 1785. ] 


HAT excellent Geometer the late Dr MaTTHew STew- 

ART, as long ago as the year 1746, publiſhed his book 

of General Theorems, all of them, except the firſt five, without 

the demonſtrations. As I do not find that any demonſtration 

of them has ever been made public, I may perhaps flatter my. 

» ſelf that what I now communicate to this Society will not be 

wbolly unacceptable. The demonſtrations given are of thc 

propoſitions relating to the ſums of the ſquares, and of thc 

fourth powers of lines drawn in a certain manner, and are 

ſelected from the reſt, as moſt connected with one another. The 

theorems that reſpect che cubes and other higher powers, may 

afford materials for another paper, ſhould this meet with thc 
approbation of the Society. 


A rew lemmas and corollaries have been introduced that ar: 
not among Dr STEWART's Theorems, and which are therefore di- 
ſtinguiſhed by aſteriſks. The references are to the edition of 
thoſe Theorems publiſhed at Edinburgh, 1746, and the propa: 
tions are numbered as in that edition, beginning with the fixth 
Theorem. 
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THEOREM VI. Fic. I. 


Let there be any number, m, of given points A, B, C, &c. a point X 
may be found, ſuch, that if from A, B, C, &c. there be drawn 
ſtraight lines to any point D, and to the point X found, and if DX 
be joined, 

AD'+BD*+CD* &c. = AX*-+BX*+CX* &c. +mDX-. 

LEr m be = 3. 

SUPPOSE the point X found, join DX, from the given points 
A, B, C draw AE, BF, CG perpendicular to DX, and join AX, 
BX, CX. 

Since AD*+BD*+CD* = AX*+BXCX+ zDX?, and 

AD; = AX*+DX*— 2DX. XE, and 

BD* = BX*+DX*+ 2DX. XF, and 

CD. = CXA DRA 2DX. XG, the point X in the line 
DX muſt be ſo taken, that the part EX, intercepted between it 
and AE the perpendicular from the point A, be equal to FX 


and GX, the ſum of the parts intercepted between it and the 


perpendiculars BF and CG, from B and C; and the parts FX, 
GX muſt be in the oppeſite direction to EX. 
Tuis will be effected by the following conſtruction : 
Join AB, and biſect it in H; and join HC, and divide it in 
, ſo that CX = 2HX ; X will be the point required. 
FRou H draw to DX the perpendicular HK. 
SINCE AH = BH, we ſhall have EK = FK; and ſince 
4 = 2HX, we ſhall alſo have GX = 2KX. Therefore ſince 
FX = FK—KX, and 
GX = 2KX 
FX+GX = FK+KX = EK+KX = EX, and 
—2DX. XE+2DRX. XF-+2DX. XG = o. 
The point X thus found is the centre of gravity of the three 
points A, B, C. This propoſition, and that which follows, are 


well known, and are given here only for the ſake of order. 
Vor. II. 3 8 Dr 
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Dr SIMSON, in his Reſtoration of the Loci Plani, has deduced 
them from a propoſition of that book. Vid. Loc. Plan. lit, 2. 
Prop. F. cor. 1. & 3. The ſecond and fourth of Dr STrwazr. 


Theorems are particular caſes of this propoſition, and are ef 
derived from it. 


THEOREM VI. Fic. II. 


Let there be any number, m, of given points A, B, C, &c. and |: 
a, b, c, &c. be given magnitudes, as many in number as there ar, 
given points, a point X may be found, ſuch, that if from A, B, C, &c. 
there be drawn flraight lines to any point D, and alſo to X the prin 
fund, and if DX be joined, 
a, AE*+b.BD*+c.CD* &c. a. AX*+6b.,BX*+c.CX*+(a+8+)DX: 
LET m be = 3. Suppoſe the point X found. Join DX; 
from the given points A, B, C draw AE, BF, CG perpendicular 
to DX, and join AX, BX, CX. 
SiNcEA. ADC. BD. CD = a. AX. BX. CX. (aH 
DX* ; and | 
a.AD* = a.AR*+a.DX*—2a.DX. XE, and 
b.BD* = b.BX*+6b.DX*+26.DX. XF, and 
c. CD; = c.CX*+..DX*+2c.DX.XG ; or 
a. ADG. BD. c. CD. = a.AX*+6.BX*+c.CX*+(a+6+c)DX'+ 
2DX (-a. XE“. X Fc. XG); a. XE muſt be equal, and in th: 
oppoſite direction to b. XF. XG. 
Tuis will be effected by the following conſtruction: 
Join AB, and divide it in H, ſo that b. BH = g. AH; that is, 
make AH: BH = a, and join HC, and divide it in X, ſo 
that HX: CR = : a+6; or (a+) HX = c. CX. Then X wil 
be the point required. 
From H draw to DX, the perpendicular HK. 
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SixcE a. AH = b. BH, we ſhall have 4. EK = b.FK ; and 
ance (a+b) HX = c. CX, we ſhall alſo have (a+b)KX c. GX. 
Therefore ſince 

J. XF = b. FK — b. KX, and 

XG = (a+b) KX, we ſhall have 

þ.XF+c.XG = b.FK+a.KX = a.EK+a.KX = a. XE, and 

2DX (-a. XE. XF f. XG) = o; therefore * 

AD*+b.BD*—+c.CD*-= g. AX*+b.BX2+c.CX*+(a+b+c)DX?, or 
ADL BD. CD. = AX*+ EBX-+ CXA (YB. 
The point X is the centre of gravity of weights, proportional to 
the magnitudes a, 6, c, &c. placed at the given points A, B, C, 


&c. 


Cor. 1. LET any number, , of circles be given by poſition, 


(fig. 3.) and about every circle let an equilateral figure be de- 
ſcribed, a point X may be found, ſuch, that if from any point 


C there be drawn perpendiculars to the ſides of the figures, and 


2 ſtraight line to the point found, twice the ſum of the ſquares 


of the perpendiculars will be equal to the multiple of the ſquare 
of the line drawn to the point found, by the number of the 
lides of the figures, together with a given ſpace. 

Lr mn be S 2; let a be the number of the ſides of the figure de- 
(cribed about the circle whoſe centre is A, 6 the number of the 
ſides of the figure deſcribed about the circle whoſe centre is B, 
CD, CE, CF, the perpendiculars to the ſides of di firſt figure, 
and CG, CH, CK, CL, the perpendiculars to the ſides of the 
ſecond. 

Jorx the centres A, B, and divide AB in X, ſo that AX : BX 
=b:a, X will be the point required. 
2(CD*+CE*+CF*) = 2a.AM*—+a. AC: (theor. 3.). In like manner, 
(CG'+CH*+CKe+CL2) = 26.BN*+5.BC*. Therefore, 
(CD'+CE'+CF-+CG*+CH*+CK*+CL*) = = 20. AM -A- a. EN 
Ta. AC: TCB. BC. But, 

5 2 a, AC: 


* 
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a, AC Lb. BC. = (a+b) AX.BX+ (a+6) CX* (prop. 1.), and 
24. AM*+26.BN*+ (a+6) AX. BX are given ſpaces. Therefore 
2(CD*+CE*+CF'+CG++CH*+CK*+CL?) = (a+6) CX.＋ 4a: 
A* being a given ſpace. | 


im. rem im, = 


Cor. 2. LET any number of ſemicircles be given by poſition, 
and let an equilateral figure be deſcribed about every ſemicircle, 
a point may be found, ſuch, that if from any point there he 
drawn perpendiculars to all the ſides of the figures, and a ſtraight 
line to the point found, twice the ſum of the ſquares of che 
perpendiculars will be equal to the multiple of the ſquare of the 
line drawn to the point found, by the number of all the ſides 
together with a given ſpace. 


Cor. 3. LET any number of circles and ſemicircles be given 
by poſition, and about every circle and ſemicircle let an equila- 
reral figure be deſcribed, a point may be found, ſuch, that if 
from any point there be drawn perpendiculars to all the ſides of 
the figures, and a ſtraight line to the point found, twice the ſum 
of the ſquares of the perpendiculars will be equal to the multi- 
ple of the line drawn to the point found, by the number of the 
ſides, together with a given ſpace. | 


THEOREM VII. FIG. IV. 


Let there be any number, m, of given points A, B, C, &c. tw 

| points X, Y, may be found, ſuch, that if from any point D flraight 
lines be drawn to A, B, C, &c. and to X, V, | 
2(DA*+DB*+DG?®) = m(DX*+DY*). 

Txr1s propoſition follows directly from theor. 6. Let m 3, and 

let E be the centre of gravity of the three points A, B, C. The 
ſquares of EA, EB, EC, are given, and conſequently a ſquare = 
:(EA*+EB*+EC*) may be found. On E with the diſtance EX 


equal 
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equal to the ſide of this ſquare, deſcribe a circle. The extremi- 
ties X, Y, of any diameter, will be two ſuch points as are re- 
3 quired. For - | 

© DA+DB+DC! = EA*+EB*+EC*+3.ED*, (Theor. 6.). 

3 But EA*+EB*+EC* = 3.EX?, therefore 

2 2(DA*+DB*+DC*) = 6(EX*+ED*) = 3(DX*+DY?*) 

3 (Prop. I.). 


4 THEOREM IX. Fic. IV. 


1 Let there be any number, m, of given points A, B, C, &c. and let 
a, b, e, &c. be given magnitudes, as many in number as there are 
given points, two points X, Y, may be found, ſuch, that i from any 
point D there be drawn firaight lines to A, B, C, &c. and to X, V, 
DA'+—DB'+—DC* &c. = (<>) (DX*+DY"). 


24 


WM 


Tuls propoſition follows, in the ſame manner, from theor. 7. 
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centre, with the diſtance EX = V (EAT EB: + = EC 


deſcribe a circle. The extremities X, Y, of any diameter, wil! 
be two ſuch points as are required. For 


ae 
qa 


oY FEES > 
DA'+—DB+—DC' = EA*+ EBL EC (=) ED-, 


and EAA — EB*+ EC- = (=) EX; Thereforc, 


20 DA. 


1 
3 
3 
<= 
= 
= 
8 
5 
* 


Let m be = 3. Let E be a point ſuch that DA*+ = DB: + | 


DO = EA'+—EB* + EC. (=)ED%, On E as a 
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2(DA*+ DB. De.) =2 _ (ED*+EX*) = 


(==) (DX*++DY*), (Prop. 1.). Or, 
DAL -DB'+—DC = (E=)(DX*+Dv". 


THEOREM X. FIG. V. 


| Let there be any number, m, of parallel ſtraigbt lines AB, CD, EF, &c. 
given by poſition, a firaight line XY may be found parallel to then, 
fuch, that if from any point G, perpendiculars GA, GC, GE, &c. 
be drawn to AB, CD, EF, &c. and the line GX perpendicular 1 
XX, | 

GA*+GC*'+GE? &c. = GNA, A* being a given ſpace. 
THr1s propoſition is one of the ſimpleſt caſes of theor. 6. 4 
line XY parallel to AB, drawn through X, the centre of gravity 


of the points A, C, E, where a perpendicular from G meets 
the parallels AB, CD, EF, will be the line required. For, 


_ GA+GC+GE: = XA*+XC*+XE*+3GX* (Theor. 6.), and 
XA*E-XC*+XE? is a given ſpace. 


THEOREM Xl. Fic. VI. 


Let there be any number, m, of ſtraigbi lines AB, AC, AD, &c. 
interſecting in a point A, ſo as to make all the angles round it equal ; 
and from any point E, let perpendiculars EB, EC, ED, &c. be drawn 
to AB, AC, AD, &c. and let AE be joined, 

2(EB*-+EC*+ED? &c.) = m.EA*. 
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Ta1s propoſition follows directly from the firſt caſe of theor. 2. 


Let m be = 3. The points B, C, D, are in a circle of which 


EA is the diameter, and therefore (lemma 2.) the arches BC, CD, 
DB, are equal. Therefore, 
2(EB*+EC?*+ED?) = 4.3.R* = 3.EA* f. 

Cor. 1. Ir AB, AC, AD, interſect one another in a given point 
A, and make all the angles round it equal; and if from any 
point E there be drawn perpendiculars to AB, AC, AD ; and it 
the ſum of the ſquares of the perpendiculars be equal to a 
given ſpace, the point E will be in the circumference of a given 
circle. 

Tux double of the given ſpace is m.AE?, therefore AE is 
given in magnitude, and ſince the point A is given, the point 
E is in the circumference of a given circle. 


* Cor. 2. Ir the circumference of a circle FGH, of which 
the radius is R, be divided into m number of equal parts, by 


the ſemidiameters AF, AG, AH, &c. making with any diameter 


EN the angles FAE, GAN, HAE, &c. twice the ſum of the 
{quares of the fines, or coſines of theſe angles will be = MR. 


LeT m be = 3. 
EK = EB; GL = EC; HM = ED. Therefore 2(FK? + 


GL*+HM*) = 3EA* = 3R*. In the ſame manner, AK = AB; 
ALS AC; AM = AD. Therefore 2(AK*+AL*+AM*) = 


$£A* = -23R*; 


* LEMMA III. Fic. VIL. _. 


Let there be a figure ABCD given in ſpecies inſcribed in a circle, 


the fraight line EH drawn from E, the centre of the circle, ts H, 
| | the 


R is the radius of the circle ABC. 
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the centre of gravity of the figure , will have a given ratio 10 th, 
ſemidiameter, and will make given angles with. the ſemidiameter, 
drawn to the angular points of the figure. 

THe centre of gravity of the figure ABCD is found by bi. 
ſeating AB in F, by Joining FC and dividing it in G, ſo thy 
CG = 2GF, and by joining GD and dividing it in H, ſo that 
DH = 3HG. Hence, and by joining BD and CA, the lemma 
will be manifeſt. 

Fo the triangle BFE is right-angled in F, and the angle BEE 
ADB, is given. Therefore the ratio of BE, or CE, to EF i; 
given. 

AGAIN, in the triangle CEF, the angle CEF = BEC+BEF = 
2BDC+ADB = a given angle ; and ſince the ratio of CE to EF, 
and of CG to GF are given, the line EG will divide the triangle 
CFE into two triangles given in ſpecies. Therefore the angle 
CEG, and the ratio of CE, or DE, to EG, are given. 

LASTLY, in the triangle DEG, the angle DEG, = 2zDAC+CEG, 
is given; and ſince the ratio of DE to EG, and of DH to HG, 
are given, the line EH will divide the triangle DEG into two 
triangles given in ſpecies. Therefore the angle DEH, and the 
ratio of DE to EH will be allo given. 


THEOREM XII. Fid. VIII. 


Let there be any number, n, of flraight lines AB, AC, AD, AE, &c. 
given by poſition, inlerſecting one another in the point A, two flraight 
lines AX, AY, may be found, which will be given by poſition, ſuch, 
that i from any point F there be drawn the perpendiculars FB, FC, 
FD, FE, &c. to AB, AC, AD, AE, &c. and FX, FY, perpendict 
lar to AX, AY, 


2(FB*+FC*+FD*+FE* &c.) = m(FX*+FY*). 
| LET 
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Lr m be = 4. Let G be the centre of the circle which 
paſles through A, B, C, D, E, F, and H the centre of gravity 
of the figure BCDE. Join GH, and through H draw XHY 
perpendicular to GH, meeting the circumference in X, Y, and 
join GB, GC, GD, GE; HB, HC; HD, HE, HF; AX; AY; 
FX, FV. Then, by Theor. 6. GB*+GC'+GD*+GE: = 
4GB* = HB*+HOC'+HD*+HE'+4HG?. 

But 4GB* = 4GX* = GH XH). Therefore alſo, 
HB+HC*+HD*+HE*+4HG* = 4(HG*+HX*); or, 
HB+HC'+HD*+HE* = 4HX*. Again, by Theor. 6. 
FB*+FC*+FD*+FE* = HB*+HC*+HD*+HE*+4FH?, and 
therefore, 

FB*+FC*+FD*+FE* = 4(FH*+HX*). That is, 
2(FB*+FC*+FD*+FE>) = 8(FH*+HX?) = 4(FX*+FY*), 
(Prop. I.). 


Bur becauſe the lines AB, AC, AD, AE, are given by poſi- 
tion, the angles BAC, CAD, DAE, BAE, are given ; therefore 


the angles BGC, CGD, DGE, BGE, which are the doubles of 


them, are alſo given, and the iſoſceles triangles BGC, CGD, 
DGE, BGE, are given in ſpecies. Conſequently, the ratio of 
the ſemidiameter GB to each of the lines BC, CD, DE, BE, is 


given, and therefore the ratios of BC, CD, DE, BE, to one ano- 


ther, are given; and the angles of the figure BCDE are allo 
given, therefore the figure itſelf is given in ſpecies. Therefore 


© (Lemma 3.) the ratio of GX to GH is given; and fince the 
= angle GHX is a right angle, the triangle GHX is given in ſpe- 


cies, Therefore the angles XGH, YGH, are given. But BGH 
is given, (Lemma 3.) ; therefore BGX, BGY, and their halves 
AX, BAY, are alſo given; and fince BA is given by poſition, 
and the point A, the lines AX, AY, are alſo given by poſi- 


ion. 
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BuT FX, FY, are perpendicular to AX, AY, and it has beer 
ſhewn that 2(FB*+FC*+FD*+FE*) = 4(FX*+FY*). There. 
fore AX, AY, are the two lines required to be found. 

THe conſtruction is obvious, by aſſuming a point F, which. 
for the greater ſimplicity, may be in one of the given lines, we 
by deſcribing the figure as above. 


Cor. Ir from any point parallels be drawn to AB, AC, AU. 
AE, and to AX, AY, cutting the perpendiculars FB, FC, Ih. 
FE, and FX, FY, in b, c, d, e, and in x, y, 


2(FÞ+FO+Fd'+Fe) = 4(Fx*+Fy"). 


* LEMMA IV. Fic. IX. 


Let AB, AC, be two flraight lines given by pofition, interſecting on: 

— another in the point A, and from any point D let DB, DC, be drawn 
perpendicular to AB, AC ; let CB be joined, and biſected in E, and 
from E let EF be drawn parallel, and equal to a given flraight line; 
through F let GFH be drawn to meet DB and DC, fo as ts be 
biſefied in F, and through G and H let GK, HK, be drawn parall: 

to AB, AC: the lines GK, HK, will be given by poſilion. 
THROUGH F draw LM parallel to BC, and through B and C 
draw BL and CM parallel to EF; join GL, HM ; from A draw 
AN parallel and equal to EF ; join LN, MN ; through N draw 
OP parallel to GL; and join AO, AP. . 
Becauvst GF = FH, and LF = FM, GL will be equal 

and parallel to HM; and becauſe AN is equal and parallel to 
BL and to CM, the figures AM and AL are parallelograms. 
Therefore NL is parallel to GK, and NM to HK. Therefore 
NG and NH are parallelograms, and OG = NL = AB}; hence A0 

is perpendicular to GK; and, in the ſame manner, AP 1s Fe” 
HE icular 
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licular to HK. Therefore NO = LG = HM = NP. But 
the angle OAP is given, being the ſupplement of OKP ; and 
ſince the point N is given, and NO = NP, the points O and P 
are given; and therefore AO and AP. Therefore the lines GK, 
HK, are given by poſition. 


THEOREM XIII. e. Ne. 


Let there be any number, m, of flraight lines AB, BC, CD, 
DA, &c. given by poſition, neither all parallel nor interſecting in 
one point, two flraight lines XY, XZ, may be found, which will be 
given by poſition, ſuch, that if from any point E, there be drawn per- 
pendiculars EF, EG, EH, EK, &c. to AB, BC, CD, DA, &c. and 
EY, EZ, perpendicular to XY, XZ, 

2(EF'-+EG*+EH*+EK* &c.) = e 

A* being a given ſpace. 


LeT m = 4, and from C, one of the points of inter- 


ſeQion, draw C/, Ck, parallel to the lines given by poſition that 


do not interſect in C. Let two ſtraight lines CL, CM be found, 
ſuch, that 2(EF*+EG*+EH*+E#) = 4(EL*-+EM-), (Theor. 12.). 
Let N be the centre of gravity of the four points F, G, H, K, 
(Theor. 6.). Through N draw YNZ to meet EL, EM in Y, Z, 
and fo as to be biſected in N. Through Y and Z draw XX, 
ZX perpendicular to EL, EM, interſecting each other in X. 
From X draw XP, XQ. XR, XS, perpendicular, and Xa, Xô, 
Xc, Xd, parallel to AB, BC, CD, DA; let Xa, Xb, Xc, Xd, meet 
EF, EG, EH, EK, in a, 6, c, d; join XF, XG, XH, XK; NF, 
NG, NH, NK, NX; and let O be the centre of gravity of the 


1 four points /, G, H, &, where the parallels from C, to the lines 


given by poſition, meet the perpendiculars from E. 
q 2 By 
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By theor. 6. 2(XF'-+XG*+XH*+XK*) = 2(NF'-+NG:4-xp: 
ENR.) NX. But 2(XF*-+XG*+XH*+XK?) = 
2(XP'+XQ2+XR*+XS*)+2(X+XÞ*+X&+XAd*®). Therefore 

2(NF'-+NG*+NH*+NK*)+8NX* = 2(XP'FRQ+XR4X5:)4 
(Xa ＋ XH XNA X.). But ſince, 
2(E/*+EG*+EH*+E#*) = 4(EL*+EM?), and from the Point 
X parallels to Cf, CG, CH, C4, and to CL, CM, are drawn, 
cutting the perpendiculars from E, to theſe lines, in a, %, c, d, and 
in Y, Z, therefore, by Cor. Theor. 12. 
2(Ea*+EE+EC+Ed*) = 4(EY*+EZ2?), and conſequently 
2(Xa*+R0+Xef+Re@®) = Adored then = 8(NY*+NX:), 
(Prop. 1.). Therefore, 
2(NF'-+NG*+NH*+NEK*) = 2(XP'+XQ*®+XR*+X$S:)+ 
8NY*. But by Theor. 6. 
2(EF'-FEG*+EFF-+EK*) : = 2(NF+NG*+NH*+NK*)+ 


2(EF'+EG*+EH*+EEKR>) = 2(XP-+XQ*++XR*+X8:)+ 
8(NY*+NE2) ; or, 
2(EF'+EG*+EH*+EK*) = 2(XP*+XQ?+XR*+XS*)+ 
4(EY*+EZ?), (Prop. 1.). 
IT remains to demonſtrate that X is a given point, and cha- 
XY, XZ, are lines given in poſition. 
THE point O may be found, by biſeQing (Fig. X. No. 2.) 
GH in g, joining g4, and dividing it in m, ſo that gm = 421, 
and joining /in and dividing it in O, ſo that mO = inf; and 
in the ſame manner the point N may be found by joining K, 
and making gn = 42K, and joining F, and making N = ut; 
let n be joined, through O draw Op, and through N draw Ny. 
both parallel to EF, and meeting un in p, 9 let EF meet mn in 
r, join ON, and through O draw O, parallel to nn, meeting 


THEN becauſe gm = +4gh, and gu = K, the line un is 
parallel and equal to 3K. Becauſe alſo Nu = 3x, Ng = 3t': 


and 
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and for the ſame reaſon OP = r. Therefore pg = Os = 
mn = 4K#. But the angle OsN is given, for it is equal to 
EF; and ſince Os is given, and Ns = Ny - eg, NO is alto 
given. But (Fig. 10. No. 1.) ſince the lines CL, CM, inter- 
ſecting in the point C, are given by poſition, and from the 
point E there are drawn to them the perpendiculars EL, EM. 
and LM is joined, and biſeted in O, and from O there is 
drawn a ſtraight line ON given both by poſition and magni- 
trade, and YNZ is drawn through N to meet EL, EM in X, Z, 
and ſo as to be biſected in N, and from Y and Zz, XX, AX are 
drawn parallel to CL, CM; therefore, by Lemma 4. YX, ZX 
are given by poſition ; and conſequently the point X, of their 
interſection is given, and therefore alſo XP, XQ, XR, XS. 

Bur EY, EZ, are perpendicular to XY, XZ.; and it has been 
proved that 2(EF?+EG?+EH*?+EK?) = 4(EY*+EZ?*) + 
2(XP*+XQ*?-+XR?+XS*), and theſe four laſt ſquares are 
given. Therefore XY, XZ, are the two lines required to be 
found, and 2(EF*+EG*+EH*+EK*) = 4(EY*+EZ?)+A®. 
Tun point X, found in this propoſition, is the centre of gra- 
vity of the four points P, Q. R, 8, where perpendiculars, drawn 
from it, meet the four lines given by poſition. It is alſo a 
point, ſuch, that the ſum of the ſquares of 'the perpendiculars 
drawn from it, to the lines given by poſition, is a minimum. 


Cor. Ir the ſtraight lines (Fig. 11.) AB, BC, CA, be fo fi- 
mated as to form an equilateral figure about a circle, or a ſemi- 
circle; or if the number of the lines given by poſition be even, 
and every two and two interſe each other at right angles, the 
two lines XY, XZ, that may be found, will interſect each other 
at Tight angles. —— 

LET the lines AB, BC, CA, that are given by poſition, form 
an equilateral triangle. Let X be the point in that triangle, 
which is the centre of gravity of the three points K, L, M, 


. | Where 
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Therefore N, the centre of the circle, is the centre of gravity 


ſtraight lines parallel to AF, and they will be the lines required. 
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where perpendiculars drawn from it, meet the lines given by 
poſition; and from X let parallels be drawn to theſe line, 
meeting the perpendiculars from any point Ein / g, h, 

SINCE theſe parallels X/, Xg, Xh, interſe@ one another in 
the point X, ſo as to make all the angles round it equal, they 
will divide the circumference of the circle which paſſes through 
X and E, into three equal arches , gh, bf, (Lemma 2.) 
of the three points , g, b, and the line YZ, paſling through N, 
and meeting the circumference, will be a diameter of the cir. 
cle, and therefore YXZ is a right angle. 


"THEOREM XIV. Fd. XII. tc. 


Let any number, m, greater than 3, of flraight lines be given ly 
poſition, three flraight lines may be found, which will be given by 
poſition, ſuch, that if” from any point there be drawn perpendiculari 
to the lines given by poſition, and to the three lines found, thrice th: 
ſum of the ſquares of the perpendiculars to the lines given by poſition, 


will be qual to the ſum of the ſquares of the perpendiculars drawn 
to three lines found, multiplied by the number m. 


Ler m be = 4. 


Caſe 1. WHEN the lines (Fig. 12.) AF, BG, CH, DK, 
given by poſition, are all parallel. Let a perpendicular from any 
point E meet the parallels in the points A, B, C, D, and let L 
be the centre of gravity of theſe points. Aſſume in AL any 
point X, and let Y and Z, on the oppoſite fide of L, be ſuch, that 
LY+LZ = LX, and alſo LX*+LY*+LZ* = $(LA*+LB7 
LC*+LD?) ; then if the aſſumed point X be given, the points 
Y and Z will alſo be given. Draw through the points X, Y, . 


IT 


Dr STEW ART, THEOREMS. 127 


Ir is plain that L is the centre of gravity of the points 
X,Y, Z, and becauſe it is allo the centre of gravity of the 

ints A, B, C, D, 

6E Ear+EB!+EC'+ED*) = — (LANLB+LC+LD')+ 

| 3.4-EL?, (Theor. 6.) ; and, for the ſame reaſon, 
(EX+EY+EZ") = 4\LX+LY*+LZ*)+4.3.EL2. 

But by conſtruction, 

1(LA*+LB*+LC'+LÞDf) = = 4{LX\*+LY*+LZ?*). Therefore, 

3(EA? +EB*+EC*+ED?) = 4(EX*+EY*+EZ2*?). | 


Caſe 2. WHEN the lines (Fig. 13.) AB, AC, AD, AE, given 
by poſition, interſect one another in the ſame point A. 

Lz G be the centre of gravity of the four points B, C, D, E, 
in the circumference of the circle of which AF is the diameter, 
(Theor. 6.), and let AH, AK, be two lines, whoſe poſition is 
given, ſuch, that 2(FB*+FC*+FD*+FE?) = 4(FH*+FK?), 
(Theor, 12.). From any point X in the circumference draw, 
through G, the line XGL, ſo that XG ='2GL ; and through 
L draw YLZ, to meet the circumference in X, Z, and ſo as to 
be biſected in L. Join AX, AY, AZ, and FX, FY, FZ. 

3(FB*++FC? +FD?+FE *) = 6(FH*+FK *), (Theor. 12.), and 
4(FX*+FY ?+FZ?) = 6(FH*+FK*) = 3(FB*+FC?+FD?* 
+FE?). Therefore AX, AY, AZ, are the three lines required 
to be found. | 


- = * i P —_ FY'Y 4 _— 4 * P = * - * 'A 
* - PO DO ITY NF TVET n — Tas a 1 W WY 6 
r 5 7 * A N I * 1 +» 8 * 1 Y 
2 ** ” bo, f ("Ia 0 3 * y 8 — 1 99 5 8 
* * Ao a, * 9 * W * 82 3 Hy 8 3 T9 mg. * 9 x "AE. Ws ny * 
r WY FNC OT TY Pr SE PS IN 


Caſe 3- WHEN the lines (Fig. 14. No. 1.) AB, BC, CD, 
DA, are not parallel, and do not interſect one another in the 
ſame point. 

LET X be a point ſo related to the lines AB, BC, CD, DA, 
that it ſhall be the centre of gravity of the four points L, M, 
N, O, where they are interſected by the perpendiculars XL, 
XM, XN, XO, drawn to them from X, (Theor. 1 3.); and let 
© XP,XQ, XR, XS, be drawn from X parallel to AB, BC, CD, DA, 
3 and let them meet the perpendiculars to theſe lines, from E, in 
3 | p, 


— * 
— ” EET 4 R 
— — — 7 — . — 


— 


— 


— — Tea. 
— x 


- - 
”. 
BME} © I - Iii —.. ——— nn ren > 


* — 
—— — 
a —— — 22 


' 

[ 
| 
| 
t 
| 
1 
| 


points h, 4, I, where perpendiculars drawn from it meet the lides, 


meeting Ea, Eb, Ec, in x, y, 2. We have, by Theor. 13. 
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P, Q. R, S. Let Xa, X6b, Xc, be three ſtraight lines, ſuch, 
that 3(EP* +EQ*+ER*+ES*) = 4(Ea*+Eb*+Ec?), (Cafe ,, 
of this). Deſcribe a triangle def, (Fig. 14. No. 2.) having the 
angle def= a&b, and the angle /e = bXc. Let g be a point in 
that triangle, ſuch, as to be the centre of gravity of the thre 


(Theor. 13.). Deſcribe a ſquare = 3(XL*+XM*+XN:4 
HO?), and divide it into three ſquares whoſe ſides Xn, N.. 
Xo, ſhall have the mutual ratios of gh, gh, gl. Through x 
draw Xm, Xn, Xo, perpendicular to Xa, X6b, Xc, and through 
n, u, o, draw mp, nq, gp, perpendicular to Xm, Xn, Xo, and 


3(EF*+EG*+EH*+EK ?) = 3(EP*+EQ*+ER?+ES?)+ 
3(XL*+XM?*+XN*+XO?), and alſo 
4(Ex*+Ey*+Ez*) = 4(Ea*+Eb*+Ec?)+4(Xm*+Xn*+X1!) 
But by conſtruction, 
3(EP*+EQ*+ER*+ES?*) = 4(Ea*+E4*+Ec?), and by Caſe 2. 
of this, 3{XL*+XM*+XO*+XN?) = 4(Xm*+Xn*+Res), 
'Therefore, | | 
3(EF?+EG *+EH*+EK?) = 4(Ex*+Eyz*+Ez2?). Therefore 
mp, ng, qþ, are the lines required to be found. 
THe three lines found in this Theorem are determined, in their 
poſition, only relatively to one another, and not abſolufely: 
becauſe, in the conſtruction of each of the caſes, an arbitrary 
ſuppoſition is unavoidably introduced, and of conſequence there 
are innumerable ſets of lines, within certain limits however, 
that all equally anſwer the conditions required in the propoſ- 
tion, When one of theſe is aſſumed as given in poſition, the 
other two are neceſſarily determined. | 
Tut four propoſitions which follow in Dr STEWwART's boo: 
are extenſions of four that have already been demonſtrates 
here, vis. the 10th, 12th, 13th and 14th; and are related te 
them juſt as the 7th of the preceding is to the ſixth, or the 9th 


to the 8th. The purpoſe of them is to apply what has been 
derftonitrated 
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gemonſtrated of the ſquares of the perpendiculars in Prop. 10. 
Sc. to any rectilineal figures whatever, each given in ſpecies, 
Jeſcribed on thoſe perpendiculars. 

Tar1R demonſtrations are all derived in the ſame manner 
from thoſe of their correſponding propoſitions, and it will there- 
fore be ſufficient, at preſent, to give the demonſtration of one of 
them. I have made choice of the 16th, as the 15th is only the 
ſimpleſt caſe of the 7th, viz. when all the points given, in that 
Theorem, are in the ſame ſtraight line. 


THEOREM XVI. FIG. VIII. 


Let there be any number, m, of ftraight lines AB, AC, AD, AE, 
&c. given by poſition, interſecting one anther in the point A, and 
let a, b, c, d, &c. be given magnitudes, as many in number as there 


are lines given by poſition, two flraight lines AN, AY, may be found, 
which will be given by poſition, ſuch, that if from any point F there 


be drawn FB, FC, FD, FE, &c. perpendicular to AB, AC, AD, 


AE, &c. and FX, FY, perpendicular to AX, AY, 


FB. E FCO+ FD. FE Sc. X EVH. 

Lr m = 4. Let G be the centre of the circle which paſſes 
through the points A, B, C, D, E and F; and let H be the cen— 
tre of gravity of weights proportional to the magnitudes a, , 
„d, placed at the points B, C, D and E. Join GH; and let 
XY, at right angles to GH in H, meet the circumference of 
the circle ABDF in X and Y : AX, AY, are the lines required 
to be found. 

Fo it may be ſhown, juſt as in Theor. 12. by means of a 


emma fimilar to the za, that AX and AY make given angles 


Vor. II. 7 with 


. 


— 
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with AB, and are therefore given in poſition. But by Theor, - 


b c a 
GB*+— GCN p- TY - GE: = 32+c+d Gx · 


b c ; a c 
HB'+ —HC+—HD'+—HE = Gp, Non 


a+b+c+4d | a c 
Cx. = *ZZGx'467:) = 


a+b+c+d 
—— (GH*+HX*), by Prop. 1. Therefore, 


HB+—HC+—HD+ np = x. 


AGAIN, by Theor. 7. B FC? —FD'+— FF: — 


b 0 d a c 
HBL HCL HD. HE + ip,; therefore, 


= (HX*+HF*), or, ſince 


FB+ — FC: + FDL FE = 


HX*+HF: = 4(FX*+EY*), TB. + FC+ —ED*+—FE = 


— 


(EX*+EY"). — 


Cor. Ir from any point, as F, ſtraight lines be drawn in given 
angles to the lines which are given by poſition, and which interſect 
in one point, two ſtraight lines may be found which will be given 
by poſition, ſuch, that if perpendiculars from F be drawn to 
them, the ſum of the ſquares of the lines drawn in given an- 
gles, will be equal to the ſpace to which the ſum of the ſquares 


of the perpendiculars has a given ratio. 1 
118⁸ 
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Tuts corollary is evident, becauſe the lines drawn from E, 
making given angles with AB, AC, &c. will have given ratios 


to the perpendiculars FB, FC, &c. 


Tu 17th Theorem is, That if a, b, c, &c. be any magnitudes 


as above, and if” the figure be conſtructed as in Theor. 13. (Fig. 10.), 
a+b4+c+d4+ &c. 


EFEL EG+ EH'+ EK: &c. . (Ev + 


EZ.) TA., A* being @ given ſpace. This is demonſtrated from 
its relation to the 13th, in the ſame manner with the preceding, 


and fo alſo is the 18th from the 14th. The 18th is, That if a, 


„c, &c. be any given magnitudes, and if the ſame things be ſup- 
poſed as in Theor. 14. (Fig. 14.) three flraight lines mp, ng, 9, 


may be found, ſuch, that EF'+ EG —EH'+ EK,, &c. = 


0 +d vc. 
Er+E+Ez"). 


Wr proceed now to a propoſition that relates to the fourth 
powers of the perpendiculars. 


THEOREM XXVII. Fig, XV. 


Let there be any number, m, of given points A, B, C, & c. two 


Araigbt lines may be found, which will be given by poſition, and like- 


wiſe a point D, ſuch, that if” from any point E, there be drawn EV, 
EZ, perpendicular to the two lines found, and if EA, EB, EC, &c. 
and ED be joined, then, (making A* = a given pace, and 3 
(be fourth power of a given line,) 

AE*+BE*9+CE+ &c. = mDE*+A*(EY*+EZ*)+B*. 


r 2 LET 
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LET m be = 3. Let D be the centre of gravity of the three 
points A, B, C; join AD, BD, CD; from E draw EF, EG, EH 
perpendicular to AD, BD, CD; in AD take DK = A0, in 
BD take DL = 3BD, and in DC take DM = DC. Then, 
AE* = DE*+AD*—2AD.DF 
BE. = DE*+BD*+2BD.DG 

CE* = DE*+CD*—2CD.DH. Therefore, 
AB. DE+—+2AD?. DE*—4AD3?.DF+AD*— 4DE=*.AD.DF-- 
4AD*.DF*. 
BE* = DE*+2BD*.DE*+4BD*.DG+BD*+4DE?*.BD.DG+ 
4BD*.DG-. 5 
CE“ = DE*+2CD*.DE*-—4CD*.DH+CD*—4DE.CD.DH—+ 
4CD*.DH*. But becauſe D 1s the centre of gravity of the three 
points A, B, C, AD.DF+CD.DH = BD. DG. "Therefore, 
making AE*+BE*+CE* 8“, we ſhall have 


(abb —AD3?.DF AD*. DF) {AD* 
S'=3DE*+2 5.5 +44 BD*.DG|+4 ab e. . 
CD*. DE: —CD?.DH (CD: DH: CD 
Bar DE = EF'-+DF- = EG ＋ DG = EH*+DH*. There 
fore, 
[AD*.EF: AD. DFI AD. DFT ADC 
Of =3DE"+2|BD*EG-|+6{BD-DG+[+4{+ BD 50 BD* ö 
CD*.EH* CD*.DH* , Ds. DH] ICD 
AD. EF. AD*(6DF'!— 4AD.DF+AD?) 
Or, 8“ = 43DE*+2 69 560 05 64 BD. DG BD 0 
CD*.EH*) CD*(GDH*—— CD. DH TCD 
But zDK = AD; zDL = BD, and 3DM = CD; and conſe- 
quently gDK* = AD*, DL = BDI, and DñM = CD: 
Therefore, 57 =. 3DET+ | 


AD*.EF!J ſAD*(6DF'—12DK.DF+6DK*) ] (3DK*.AD'| 
1 . 
) 


25 BD*.EG* +1 BD*(6DG*+12DL.DG+6DL-) 3DL-.BD- |: 
CD*.EH*) UCD*(6DH*—12DM.DH+6DM-:)| IDM. CD 


Or, 
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AD. EF: AD. FK* AD | 
or, (= 3DE++2\BD-BO-l +6) BD*.LG: . 0 
CD.. EHI IC NIII- Cp | 


Join EK, and on ĩt as a diameter deſcribe the circle KFPENQ, 
draw the diameter FN and divide it in O, ſo that FO = ;3ON, 
and through O draw PQ perpendicular to FN, meeting the 
circumference in P, Q and join KP, K; EP, EQ. In the 
ſame manner, join EL, and on it as a diameter deſcribe the 
circle GVLRTE, draw the diameter GR, and divide it in 8, 
ſo that GS = 35R ; through 8 draw TV perpendicular to GR, 
meeting the circumference in T, V; and join LT, LV, ET, 
EV. In the ſame manner alſo join EM, and on it as a diame- 
ter deſcribe the circle HAEXaM, draw the diameter HX, and 
divide it in Y, ſo that HY = 3YX ; through Y draw Za per- 
pendicular to HX, meeting the circumference in Z, a; and 
join MZ, Ma, EZ, Ea. Then, FK = EN; LG = ER; and 
MH = EX. Therefore, 


AD. EF. AD. EN AD? 
. rech. ec +! 5. But 
ICD, EH - | CD*.EX+/ (C- | 
2EF*+6EN* =8FO.ON-+8EO*=8(OP*+EO?)=4(EP*+EQ*). 


In the ſame manner, 2EG?*+6ER? = 8GS.SR+8ES* = 
$(TS*+ES?) = 4(ET*+EV*). In the ſame manner alſo, 
2H *O0EX*: = $HY;YXR+8EY-* = 8(ZY*+EY *)- = 


4(EZ*+Ea*). Therefore, 

(AD*(EP?-EEQ?) AD? 
AN bfg. . EV?) ＋3 BD" Since then there 
CD? (EZ*+Ea?) CD*# | 

are fix ſtraight lines KP, RQ, LT, LV, MZ, Ma, given by poſi— 
tion, and given quantities 44D, 4AD?, 4BD?, 4BD?, 4CD?, 
4CD?, as many in number as there are lines given by poſition, 
therefore, by Theor. 17. two ſtraight lines, xy, xz, may be 
tound, which will be given by poſition, ſuch, that if from the 
| point 
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point E, the perpendiculars EP, EQ, ET, EV, EZ, Ea, be drawn 
to KP, KQ, LT, LV, MZ, Ma, and if the perpendiculars Ey, 
Ez, be drawn to xy, x2, 4AD*.EP*+4AD*.EQ*+4BD*.ET: 
4BD*.EN*+4CD?.EZ*+4CD*.Ea?* = 

8(AD*+BD? +CD? )(Ey*+Ez?*)+a*. Therefore, 

S“ = 3DE*+A*(Ey*+Ez*)+a*+z(AD*+BD*+CD*). Or, 
S* 3DE*+A*(Ey* +Ez2?)+BE. 

Therefore xy, x2, are the lines, and D the point, required to be 
found. 


THEOREM XXVIII. 


Let there be any number, m, of given points A, B, C, tc. and ly 
a, b, c, Cc. be given magnitudes, as many in number as there are give 
points, two fliraight lines, xy, xx, may be found, which will be given 
by poſition, and likewiſe a point D, ſuch, that if from any point E, 
there be drawn perpendiculars Ey, Ex, to the two lines found, and 
if EA, EB, EC, ED, be joined, 


AE*+—BE'+—CE*&c. = DE- TA-(Ey· A Ex- Ab. 


THE inveſtigation is perfectly ſimilar to the former; only the 
point D is not the centre of gravity of the points A, B, C, &c. 
but, as in Theor. 7. the centre of gravity of weights, ſuppoſed 
to be placed in thoſe points, and proportional to the magnitudes 
a, b, c, &c. 

Tux univerſality of the preceding demonſtrations is no way 
affected by our having always ſuppoſed m equal to ſome parti- 
cular number, becauſe the reaſoning is the ſame, whatever va- 
lue be aſſigned to it. 
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XIII. REMARKS on the ASTRONOMY of the BRAHMINS. 
By Fonn PLAYFAIR, A.M. F. R. 8. Epin. and 
Profeſſor of Mathematics in the Univerſity of Edinburgh. 


[Read by the Author, March 2. 1789. ] 


1, OINCE the time when Aſtronomy emerged from the 

obſcurity of ancient fable, nothing is better known 
than its progreſs through the different nations of the earth. 
With the era of NAaBoNnaAsSAR, regular obſervations began 
to be made in Chaldea ; the earlieſt which have merited the 
attention of ſucceeding ages. The curioſity of the Greeks 
was, ſoon after, directed to the ſame object; and that ingeni- 
ous people was the firſt that endeavoured to explain, or connect 
by theory, the various phenomena of the heavens. This 
work was ſuppoſed to be ſo fully accompliſhed in the Syntaxis 
of PTOLEMY, that his ſyſtem, without oppoſition or 1mprove- 
ment, continued, for more than five hundred years, to direct the 
Aſtronomers of Egypt, Italy and Greece. After the ſciences 
were baniſhed from Alexandria, his writings made their way 
into the eaſt, where, under the Caliphs of Bagdat, Aſtrono- 
my was cultivated with diligence and ſucceſs. The Perſian 
Princes followed the example of thoſe of Bagdat, borrowing 
beſides, from Trebiſond, whatever mathematical knowledge was 
ſtill preſerved among the ruins of the Grecian empire. The con- 
queſts of GEN GIS, and afterwards of TimovuR, though they re- 
tarded, did not ſtop the progreſs of Aſtronomy in the caſt. The 
 Frandſons of theſe two conquerors were equally renowned for 
heir 
| t 
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their love of ſcience: HuLacv reſtored Aſtronomy in Perſig 
and ULUGn-BEIGH, by an effort ſtill more ſingular, eſtabliſh! 
it in Tartary. In the mean time, having paſſed with the Arab. 
into Spain, it likewiſe found, in ALPHONso0 of Caſtile, both a 
diſciple and a patron. It was carried, ſoon after, into the north 
of Europe, where, after exerciſing the genius of Coptxnicy: 
of KEPLER, and of NEWTON, it has become the mot perfea 
of all the ſciences. | 

2. Ix the progreſs which Aſtronomy has thus made, thro.) 
almoſt all the nations, from the Indus to the Atlantic. there 5; 
ſcarce a ſtep which cannot be accurately traced ; and it is never 
difhcult to determine what each age, or nation received from 
another, or what it added to the general ſtock of aſtronomica 
knowledge. The various ſyſtems, that hive prevailed in ll 
theſe countries, are viſibly connected with one another; they 
are all derived from one original, and would incline us to be. 
lieve, that the manner in which men beguryto obſerve the hea- 
vens, and to reaſon about them, is an experiment on the human 
race, which has been made but once. 

Ir is, therefore, matter of extreme curioſity to find, beyond 
the Indus, a ſyſtem of aſtronomical knowledge that appears to 
make no part of the great body of ſcience, which has traverſcd, 
and enlightened the other countries of the earth; a ſyſtem that 
is in the hands of men, who follow its rules without underſtand- 
ing its principles, and who can give no account of its origin, 
except that it lays claim to an antiquity far beyond the period, 
to which, with us, the hiſtory of the heroic ages is ſuppoſed to 


extend. 5 
z. We owe our firſt knowledge of this aſtronomy to NI. 1.4 


LouBERE, who, returning, in 1687, from an embatly to Siam, 
brought with him an extract from a Siameſe manuſcript, which 
contained tables, and rules, for calculating the places ot the ſun 
and moon *. The manner in which theſe rules 1257 laid 

dow 


* Nlem. de l'Acad. des Sciences, tom. 8. p. 281. &c. 
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down, rendered the principles, on which they were founded, ex- 
tremely obſcure; and it required a commentator, as converſant 
with aſtronomical calculation as the celebrated Cass1x1, to ex- 
plain the meaning of this curious fragment. After that pe- 
riod, two other ſets of aſtronomical tables were ſent to Paris, 
by the miſſionaries in HinDosTAN ; but they remained un- 
noticed, till the return of M. LE GenTiL from India, where he 
4ad been to obſerve the tranſit of Venus in 1769. his Aca- 
demician employed himſelf, during the long ſtay, which his 
zeal for ſcience induced him to make in that country, in ac- 
quiring a knowledge of the Indian aſtronomy. The Brahmins 
thought they ſaw, in the buſineſs of an Aſtronomer, the marks 
of a Ca/t, that had ſome affinity to their own, and began to 
converſe with M. LE GENT1L, more familiarly than with other 
ſtrangers. A learned Brahmin of Tirvalore, having made a 
viſit to the French Aſtronomer, inſtructed him in the methods, 
which he uſed for calculating echpſes of the ſun and moon, and 
communicated to him the tables and rules, that are publiſhed 5 
in the Memoirs of the Academy of Sciences, for 1772. Since 
that time, the ingenious and eloquent author of the Hiſtory of 
Aſtronomy, has dedicated an entire volume to the explanation, 
and compariſon of theſe different tables, where he has deduced, 
from them, many intereſting concluſions *. The ſubject indeed 
merited his attention ; for the Indian aſtronomy has all the pre- 
ciſion neceſſary for reſolving the great queſtions, with reſpect to 
its own origin and antiquity, and is by no means among the 
number of thoſe imperfect fragments of ancient knowledge, 
which can lead no farther than conjecture, and which an Aſtro- 
nomer would gladly reſign to the learned reſearches of the An- 
uquary, or the Mythologiſt. 

4. IT 18 from theſe ſources, and chiefly from the elaborate 
inveſtigations of the laſt mentioned work, that 1 have ſelected 


Yor. Il F the 


* 2 ; : . ; 
Traits de PAftronomie Indienne et Orientale, par M. Bait.Ly. Paris, 1787. 
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the materials of the paper, which I have now the honour to lay be- 
fore this Society; and it is perhaps neceſſary that I ſhould make 
ſome apology for preſenting here, what can have ſo little claim 
to originality. The fact is, that notwithſtanding the moſt pro. 
found reſpect, for the learning and abilities of the authg; 
of the A/lronomie Indienne, I entered on the ſtudy of that work, 
not without a portion of the ſcepticifm, which whatever is new 
and extraordinary in ſcience ought always to excite, and ſe: 
about verify ing the calculations, and examining the reaſoning; 
in it, with the moſt ſcrupulous attention. The reſult was, an 
entire conviction of the accuracy of the one, and of the ſolidity 
of the other; and I then fancied, that, in an argument of 
fuch variety, I might perhaps do a ſervice to others, by pre. 
ſenting to them, that particular view of it, which had ap- 
peared to me the moſt ſtriking. Such, therefore, is the ob— 
jet of theſe remarks; they are directed to three different 
points: The firſt is to give a ſhort account of the Indian 
aſtronomy, fo far as it is known to us, from the four ſets of 
tables above mentioned ; the fecond, to ſtate the principal 
arguments, that can be deduced from theſe tables, with reſpe&t 
to their antiquity ; and the third, to form fome eſtimate of the 
geometrical ſkill, with which this aſtronomical ſyſtem is con- 
ſtructed. In the firſt, | have followed M. BAILLx cloſely : in 
the ſecond, though I have ſometimes taken a different road, I have 
always come to the ſame concluſion ; having aimed at nothing 
ſo much, as to reduce the reaſoning into a narrow compals, and 
to avoid every argument that is not purely aſtronomical, and 
independent of all hypotheſis ; in the third, I have treated of a 
queſtion which did not fall within the plan of M. BALLTIV's 
work, but have only entered on it at preſent, leaving to ſome 
future opportunity, the other diſcuſſions to which it leads. 

5. Tus aſtronomy of India, as you already perceive, is con- 
fined to one branch of the ſcience. It gives no theory, nor 


even any deſcription of the celeſtial phenomena, but — 
8 itſelt 


way — . 
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tſelf with the calculation of certain changes in the heavens, 

particularly of the eclipſes of the ſun and moon, and with the 

rules and tables by which theſe calculations mult be performed. 

The Brahmin, ſeating himſelf on the ground, and arranging 

his (hells before him, repeats the enigmatical verſes that are to 

guide his calculation, and from his little tablets of palm leaves, 

takes out the numbers that are to be employed in it. He ob- 

tains his reſult with wonderful certainty and expedition ; but 
having little knowledge of the principles on which his 
rules are founded, and no anxiety to be better informed, he is 

perfectly ſatisfied, if, as it uſually happens, the commencement 
and duration of the eclipſe anſwer, within a few minutes, to 
his prediction. Beyond this his aſtronomical enquiries never 
extend; and his obſervations, when he makes any, go no far- 
ther than to determine the meridian line, or the length of the 
day, at the place where he obſerves. 

Tux objects, therefore, which this aſtronomy preſents to us, 
are principally three. 1. Tables and rules for calculating the 
places of the ſun and moon: 2. Tables and rules for calcu- 
lating the places of the planets: 3. Rules by which the phaſes 
of eclipſes are determined. Though it 1s chiefly to the firſt of 
theſe that our attention at preſent is to be directed, the two laſt 
will alſo furniſh us with ſome uſeful obſervations. 

6. THE Brahmins, like all other Aſtronomers, have diſtin- 
guiſhed from the reſt of the heavens, that portion of them, 
through which the ſun, moon and planets continually circulate. 
They divide this ſpace, which we call the zodiac, into twenty- 
ſeven equal parts, each marked by a group of ſtars, or a con- 
ſtellation “. This diviſion of the zodiac is extremely natural 
in the infancy of aſtronomical obſervation ; becauſe the moon 
completes her circle among the fixed ſtars, nearly in twenty- 
ſeven days, and ſo makes an actual diviſion of that circle 
Do TY into 
* Mem. fur l' Aſtronomie des Indiens, par M. LE GENTII, Hiſt. de l' Acad des 


Scien. 1772, II. P. 207. The phraſe which we here tranſlate confle/latrons, ſignifics 
the places of the moon in the twelve ſigns. 
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a ſpace of about ten degrees in longitude. Theſe conſtellations 
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into twenty-ſeven equal parts. The moon too, it muſt be fe. 
membered, was, at that time, the only inſtrument, if we may 
ſay ſo, by which the poſitions of the ſtars on each ſide of her 
path could be aſcertained ; and when her own irregularitic, 
were unknown, ſhe was, by the rapidity of her motion eaſt- 
ward, well adapted for this purpoſe. It is alſo to the phaſes ot 
the moon, that we are to aſcribe the common diviſion of time 
into weeks, or portions of ſeven days, which ſeems to have 
prevailed almoſt over the whole earth“. The days of the 
week are dedicated by the Brahmins, as by us, to the ſeven 
planets, and what is truly fingular, they are arranged preciſely 
1n the ſame order. 

7. Wir the conſtellations, that diſtinguiſh the twenty-ſeven 
equal ſpaces, into which their zodiac 1s divided, the Aſtronomers 
of India have connected none of thoſe figures of animals, 
which are among us, of ſo ancient, and yet ſo arbitrary an ori- 
ginal. M. LE GENTIL has given us their names, and configu- 
rations T. They are formed, for the moſt part, of ſmall groups 
of ſtars, ſuch as the Pleiades or the Hyades, thoſe belonging to 
the ſame conſtellation being all connected by ſtraight lines. 
The firſt of them, or that which is placed at the beginning of 
their zodiac, conſiſts of fix ſtars, extending from the head of 
Aries to the foot of Andromeda, in our zodiac, and occupying 


are far from including all the ftars in the zodiac. M. Lt 
GENTI1L remarks, that thoſe ſtars ſeem to have been ſelected, 
which are beſt adapted for marking out, by lines drawn be- 
tween them, the places of the moon in her progreſs through 
the heavens. 
Ar the ſame time that the ſtars in the zodiac are thus ar— 
ranged into twenty-ſeven conſtellations, the ecliptic 1s divided, 
as with us, into twelve ſigns of thirty degrees each. This di- 
viſion 
* Mem. Acad, des Scien. 1772. II. P. 189. 
n Ibid. 209. 
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vifon is purely ideal. and is intended merely for the purpoſe 
of calculation. The names and emblems by which theſe ſigns 
are expreſſed, are nearly the ſame as with us *; and as there is 
nothing in the nature of things to have determined this coin- 
cidence, it muſt, like the arrangement of the days of the 
week, be the reſult of ſome ancient and unknown communi- 
cation. 

8. THAT motion by which the fixed ſtars all appear to move 
eaſtward, and continually to increaſe their diſtance from the 
place, that the ſun occupies at the vernal equinox, is known to 
the Brahmins, and enters into the compoſition of all their ta- 
bles T. They compute this motion to be at the rate of 54” a- 
year; ſo that their annus magnus, or the time in which the fixed 
ſtars complete an entire revolution, is 24,000 years. This mo- 
tion is too quick by ſomewhat leſs than 4” a-year ; an error 
that will not be thought great, when it is conſidered, that 
PTOLEMY committed one of 14“, in determining the ſame 
quantity. 

ANOTHER circumſtance, which is common to all the tables, 
and, at the ſame time, peculiar to the Indian aſtronomy, is, 
that they expreſs the longitude of the ſun and moon, by their 
diſtance from the beginning of the moveable zodiac, and not, 
as is uſual with us, by their diſtance from the point of 
the vernal equinox. The longitude is reckoned in ſigns of 
zo“, as already mentioned, and each degree is ſubdivided into 
69, &e. In the diviſion of time, their arithmetic is purely 
lexageſimal : They divide the day into 60 hours, the hour into 
bo minutes, c.; ſo that their hour is 24 of our minutes, 
their minute 24 of our ſeconds,” and ſo on. 


9. THESE 


* Mem, Acad. des Scien. 1772. II. P. 200. The zodiac they call /vd: mandalam, or 
the circle of ſtars, | 


} Ibid. 194. Aſt. Indienne, p. 43, &c. 
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9. THESE remarks refer equally to all the tables. We are 
now to take notice of what 1s peculiar to each, beginning wit}, 
thoſe of Siam. 

In order to calculate for a given time, the place of any of 
the celeſtial bodies, three things are requiſite. The firſt is, th, 
_ poſition of the body in ſome paſt inſtant of time, aſcertaineq 
by obſervation ; and this inſtant, from which every calculation 
muſt ſet out, is uſually called the epoch of the tables. The ſe. 
cond requiſite is, the mean rate of the planet's motion, hy 
which is computed the arch in the heavens, that it muſt have 
deſcribed, in the interval between the epoch and the inſtant for 
which the calculation 1s made. By the addition of this, to the 
place at the epoch, we find the mean place of the planet, or 
the point it would have occupied in the heavens, had its motion 
been ſubject to no irregularity. The third is, the correcdion, 
on account of ſuch irregularity, which muſt be added to the 
mean place, or ſubtracted from it, as circumſtances require, in 
order to have the true place. The correction thus made is, in 
the language of aſtronomy, called an equation ; and, when it 
ariſes from the eccentricity of a planet's orbit, it is called the 
equation of the centre. 

10. Tux epoch of the tables of Siam does not go back to any 
very remote period. M. Cass1N1, by an ingenious analyſis of 
their rules, finds that it correſponds to the 21ſt of March, in the 
year 638 of our era, at 3 in the morning, on the meridian of 
Siam *. This was the inſtant at which the aſtronomical year be- 
gan, and at which both the ſun and moon entered the moveable 
zodiac. Indeed, it 1s to be obſerved, that, in all the tables, the 
aſtronomical year begins when the ſun enters the moveable 20- 
diac, ſo that the beginning of this year is continually ad- 
vancing with reſpect to the ſeaſons, and makes the complete 


round of them 1n 24,000 years. 
7 FROM 


* Mem. Acad. Scien, tom. 8. p. 312. Aſt. Indienne, p. 11. 914. 
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From the epoch above mentioned, the mean place of the ſun 
for any other time is deduced, on the ſuppoſition that in 800 
years, there are contained 292,207 days *. This ſuppoſition in- 
volves in it the length of the ſydereal year, or the time that 
the ſun takes to return to the beginning of the moveable z0- 
diac, and makes it conſiſt of 365 d. 6h. 12', 36” F. From 
this, in order to find the tropical year, or that which regulates 
the ſeaſons, we mult take away 21', 55”, as the time which the 
ſan takes to move over the 54”, that the ſtars are ſuppoſed to 
have advanced in the year; there will remain 365d. 5h. 50, 
41”, which is the length of the tropical year that is involved, 
not only in the tables of Siam, but likewiſe, very nearly, in all 
the reſt T. This determination of the length of the year is but 
1, 53”, greater than that of De La CAILIE, which is a degree 
of accuracy beyond what is to be found in the more ancient 
tables of our aſtronomy. 

11. THE next thing with which theſe tables preſent us, is a 
correction of the ſun's mean place, which correſponds to what 
we call the equation of his centre, or the inequality ariſing 
from the eccentricity of his orbit, in conſequence of which, he 
is alternately retarded and accelerated, his true place being, for 
one half of the year, left behind the mean, and, for the other, 
advanced before it. The point where the ſun is placed, when 
his motion 1s ſloweſt, we call his apogee, becauſe his diſtance 
from the earth is then greateſt ; but the Indian aſtronomy, 
which is filent with reſpect to theory, treats this point as no- 
thing more than what it appears to be, a point, vis, in the 
heavens, where the ſun's motion is the ſloweſt poſſible, and 
about go* diſtant from that, where his greateſt incquali- 
ty takes place. This greateſt inequality is here made to 

| be 


* Aſt. Ind. p. 7. { 6. 
+ Mem. Acad, Scien. tom. 8. p. 328. 
1 Aſt. Ind. p. 124. The tables of Tirvalore make the vear 6“ lefs. 
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be 2, 121, about 16“ greater than it is determined, by the 
modern aſtronomy of Europe. This difference is very cong. 
derable ; but we ſhall find that it is not to be aſcribed wholly 
to error, and that there was a tume when the inequality in que- 
ſtion was nearly of the magnitude here aſſigned to it. In the 
other points of the ſun's path, this inequality is diminiſhed, 
in proportion to the fine of the mean diſtance from the apogee, 
that is, nearly as in our own tables. The apogee is ſuppoſed 
to be 80? advanced beyond the beginning of the zodiac, and 
to retain always the ſame poſition among the fixed ſtars, or tg 
move forward at the ſame rate with them T. Though thi; 
ſuppoſition is not accurate, as the apogee gains upon the 
ſtars about 10” annually, it is much nearer the truth than the 
ſyſtem of Prolł ux, where the ſun's apogee is ſuppoſed abſo- 
lutely at reſt, ſo as continually to fall back among the fixed 
ſtars, by the whole quantity of the preceſhon of the equi 
noxes . | 

12. IN theſe tables, the motions of the moon are deduced, 
by certain intercalations, from a period of nineteen years, 
in which ſhe makes nearly 235 revolutions ; and it is curious 
to find at Siam, the knowledge of that cycle, of which the in- 
vention was thought to do ſo much honour to the Athenian 
Aſtronomer MEeToN, and which makes ſo great a figure in our 
| | modern 

\ 

Tur equation of the ſun, or what they call the chaiaa, is calculated in the 8a. 

meſe tables only for every 15* of the mattezomme, or mean anomaly. Cassis1, ub! 


ſupra, p. 299. 
+ Aſt. Ind. p. 9. 


1 Tas error, however, with reſpect to the apogee, is leſs than it appears to be 
for the motion of the Indian zodiac, being nearly 4 ſwifter than the ſtars, is but 6 
flower than the apogee. The velocity of the Indian zodiac is indeed neither the 
ſame with that of the ſtars, nor of the ſun's apogee, but nearly a mean bet wee” 
them. 
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nodern kalendars . The moon's apogee is ſuppoled to have 
been in the beginning of the moveable zodiac, 621 days after 
the epoch of the 21ſt of March 638, and to make an entire re- 
volution in the heavens in the ſpace of 3232 days T. Ihe firl} 
of theſe ſuppoſitions agrees with MayzR's tables to leſs than a 
degree, and the ſecond differs from them only by 11”, 14, 3i”; 
and if it be conſidered that the apogee is an ideal point in the 
heavens, which even the eyes of an aſtronomer cannot directly 
perceive, tO have diſcovered its true motion, ſo nearly, argues 
no ſmall correctneſs of obſervation. 

13. Fou the Place of the apogee, thus found, the inequali- 
ties of the moon's motion, which are to reduce her mean to 
her true place, are next to be determined. Now, at the oppoſi— 
tions and conjunctions, the two greateſt of the moon's incqua- 
ties, the equation of the centre and the evection, both depend 
on the diſtance from the apogee, and therefore appear but as 
one inequality. They alſo, partly, deſtroy one another; fo 
that the moon is retarded or accelerated, only by their differ— 
ence, which, when greateſt, is, according to MAYER's tables, 
4, 57, 42”. The Siameſe rules, which calculate only for 
oppoſitions and conjunctions, give, accordingly, but one ine- 
quality to the moon, and make it, when greateſt, 4*, 50', not 
2' leſs than the preceding. This greateſt equation is applied, 
when the moon's mean diſtance from the apogee is 98 
in other ſituations, the equation is leſs, in proportion as the 
line of that diſtance diminiſhes . 

14. Tur Siameſe MS. breaks off here, and does not inform 
us how the aſtronomers of that country proceed, in the remain- 
ing parts of their calculation, which they ſeem to have under- 


Vor, II. t taken, 
| 4 


Tur Indian period is more exact than that of our golden number, by 35. Ait. Ind 
P. F. The Indians regulate their feſtivals by this period. 14:4, Diſc. Prehn. p. vii, 


+ Aſt. Ind. p. 11. & 20. 


7 


1 At, Indienne, p. 13. Cassixi Mem. Acad. tom. 8. p. 304. 
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undertaken, merely for ſome purpoſe in aſtrology. M. Cassx; 
to whom we are indebted for the explanation of theſe tables 
obſerves, that they are not originally conſtructed for the mer. 
dian of Siam, becauſe the rules direct to take away 3 for the 
ſun, and 40 for the moon, (being the motion of each for 1/ 
13'), from their longitudes calculated as above“. The meri. 
dian of the tables is therefore 1”, 13“, or 189, 15, weſt ot 
Siam; and it is remarkable, that this brings us very near to the 
meridian of Benares, the ancient ſeat of Indian learning +; 
The ſame agrees nearly with what the Hindoos call their firſt 
meridian, which paſſes through Ceylon and the Banks of Rx 
manancor. We are, therefore, authoriſed, or rather, we arc 
neceſſarily determined to conclude, that the tables of Siam came 
originally from HIN DOSTAN. 

15. ANOTHER ſet of aſtronomical tables, now in the poſſeſ 
ſion of the Academy of Sciences, was ſent to the late M. vt 
L'IsLE from Chriſnabouram, a town in the Carnatic, by Father 
DU CHAMP, about the year 1750. Though theſe tables have an 
obvious affinity to what have already been deſcribed, they 
form a much more regular and extenſive fyſtem of aſtronomi 
cal knowledge. They are fifteen in number; and include, be- 
hide the mean motions of the ſun, moon and planets, the equa- 
tions to the centre of the ſun and moon, and two correction, 
for each of the planets, the one of which correſponds to 1ts ap- 
parent, and the other to its real inequality. They are accompa- 
nied alſo with precepts, and examples, which Father bu CHAur 
received from the Brahmins of Chriſnabouram, and which he 


has tranſlated into French Þ. 
Tur 


* Mem. Acad. Scien. tom. 8. p. 302. & 309. 


+ Aft. Ind. p. 12. It brings us to a meridian 82, 34“, eaſt of Greenwich. Benarc: 
s 839, 11% eaſt of the ſame, by RENNEL's map. 


f Theſe tables are publiſhed by M. BairLy, Aft. Ind. p. 335, &c. See alſo p. 31, & 
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Tug epoch of theſe tables is leſs ancient than that of the for- 
mer, and anſwers to the 1ioth of March at ſunriſe, in the vear 
1491 of our era, when the ſun was juſt entering the moveable 
zodiac, and was in conjunction with the moon; two circum- 
ances, by which almoſt all the Indian eras are diſtinguithed, 
The places, which they aſſign, at that time, to the ſun and moon, 


agree very well with the calculations made from the tables of 


MavygR, and DE LA CAILLE. In their mean motions, they in- 
deed differ ſomewhat from them; but as they do ſo equally 
for the ſun and moon, they produce no error, in determining 
the relative poſition of theſe bodies, nor, of conſequence, in 
calculating the phenomena of eclipſes. The ſun's apogee is 
here ſuppoſed to have a motion ſwifter than that of the fixed 
ſtars, by about 1” in nine years, which, though it falls greatly 
ſhort of the truth, does credit to this aſtronomy, and is a ſtrong 
mark of originality. The equation of the ſun's centre is ſome— 
what leſs here than in the tables of Siam; it is 25, 10, 30”; 
the equation of the moon's centre is 5, 2', 47“; her path, 
where it interſects that of the ſun, 1s ſuppoſed to make an an- 
gle with it of 4?, 30, and the motions, both of the apogee 
and node, are determined very near to the truth. 

16. ANOTHER ſet of tables, ſent from India by Father PaTovu- 
ILLET, were received by M. DE L'IsLE, about the ſame time 
with thoſe of Chriſnabouram. They have not the name of any 
particular place affixed to them ; but, as they contain a rule 
tor determining the length of the day, which anſwers to the 
latitude of 16, 16', M. BAILLY thinks it probable that they 
come from Narſapour *. 

Taye precepts and examples, which accompany theſe ta- 
bles, though without any immediate reference to them, arc 
confined to the calculation of the eclipſes of the fun and 
moon; but the tables themſelves extend to the motion of the 
planets, and very much reſemble thoſe of Chriſnabouram, 


except that they are given with leſs detail, and in a form much 


1 2 More 
0 Aſt. Ind. P · 49, &c. | 
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more enigmatical *. The epoch of the precepts, which M. Bair, 
has evolved with great ingenuity, goes back no farther than th. 
year 1569, at midnight, between the 17th and 18th of March. 
From this epoch, the places of the ſun and moon are computed 
as in the tables of Siam, with the addition of an equation, 
which is indeed extremely ſingular. It reſembles that correction 
of the moon's motion, which was diſcovered by Tycno, and 
which is called the annual equation, becauſe its quantity de. 
pends, not on the place of the moon, but on the place of the 
ſun, in the echptic. It is every where proportional to the in. 
equality of the ſun's motion, and is nearly a tenth part of it. 
The tables of Narſapour make their annual equation only 
„of the ſun's : but this is not their only miſtake ; for they 
direct the equation to be added to the moon's longitude, when 
it ought to be ſubtracted from it, and vice verſa. Now, it i; 
difficult to conceive from whence the laſt mentioned error 
has ariſen ; for though it 1s not at all extraordinary, that the 
aſtronomers, who conſtrued theſe tables, ſhould miſtake the 
quantity of a ſmall equation, yet it is impoſſible, that the ſame 
obſervations, which informed them of its exiſtence, {ſhould 
not have determined, whether it was to be added or ſub— 
tracted. It would ſeem, therefore, that ſomething accidental 
muſt have occaſioned this error; but however that be, an 
inequality in the lunar motions, that is found in no ſyſtem 
with which the aſtronomers of India can have had any com- 
munication, is at leaſt a proof of the originality of their tables. 

17. THE tables, and methods, of the Brahmins of Tirvalore, 


are, in many reſpects, more ſingular than any that have yet 
been 


* Turr were explained, or rather decyphered by M. E GENTII in the Memoirs 
of the Academy of Sciences for 1784, p. 482, &c.; for they were not under ſtood by t. 
miſſionary who ſent them to Europe, nor probably by the Brahmins who inſtructed hin, 
M. uz GenTiz thinks that they have the appearance of being copied from inſcription? 
on None. The minutes and ſeconds are ranged in rows under one another, not in 1 | 
columns, aud without any title to point out their meaning, or their connection. Tu 


tables are publiſhed, Mem, Acad. ;b:4. p. 492, and Aſt. Ind. p. 414. 
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deen deſcribed *. The ſolar year is divided, according to them, 
into twelve unequal months, each of which is the ti me that the 
ſun takes to move through one ſign, or 30*, of the ecliptic. 
Thus, Any, or June, when the ſun is in the third ſign, and 
ais motion ſloweſt, conſiſts of 314, 36%, 38', and Margaey, 
or December, when he is in the ninth ſign, and his mo 
tion quickeſt, conſiſts only of 299, 20%, 53“ f. The 
lengths of theſe months, expreſſed in natural days, are con- 
rained in a table, which, therefore, involves in it the place of 
the ſun's apogee, and the equation of his centre. "The former 
ſeems to be 77 from the beginning of the zodiac, and the lat- 
ter about 2, 10, nearly as in the preceding tables. In their 
calculations, they alſo employ an aſtronomical day, which 1s 
different from the natural, being the time that the ſun takes to 
move over one degree of the ecliptic ; and of which days there 
are juſt 360 in a year 4. 

18. Tas tables go far back into antiquity. Their e- 
poch coincides with the famous era of the Calyougham, that 
is, with the beginning of the year 3102 before CURIST. 
When the Brahmins of Tirvalore would calculate the place of 
the ſun for a given time, they begin by reducing into days the 
interval between that time, and the commencement of the 
Calyougham, multiplying the years by 3654, 6%, 12', 300; 
and taking away 24, 3”, 32', 30”, the aſtronomical epoch 
having begun that much later than the civil ||. They next 
find, by means of certain diviſions, when the year current be- 
gan, 


* Tixvartore is a ſmall town on the Coromandel coaſt, about 12 G. miles weſt of Ne- 
gapatnam, in Lat. 102, 44, and eaſt Long. from Greenwich, 799, 42','by REN NEIL. 
map. From the obſervations of the Brahmins, M. LE GENTIL makes its Lat. to be 
10% 42, 13. (Mem. Acad. Scien. II. P. 184.) The meridian of Tirvalore nearly 
touches the weſt ſide of Ceylon, and therefore may be ſuppoled to coincide with the fir! 
meridian, as laid down by Father pu Cuame. There is no reduction of Longitude em- 
ployed in the methods of Tirvalore. 

+ Theſe are Indian hours, &c. 

t Mem. Acad. des Scien. II. P. 187. Aſt. Indienne, p. 76, Kc. 


{ The Indian hours arc here reduced to European. 


this principle, according to the very ſkilful interpretation of 


plicity. 
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gan, or how many days have elapſed ſince the beginning of ;; 
and then, by the table of the duration of months, they Fa 
duce theſe days into aſtronomical months, days, s. Which 
1s the ſame with the ſigns, degrees and minutes of the ſun's 
longitude from the beginning of the zodiac. The ſun's Jon. 
gitude, therefore, is found. 

19. SOMEWHAT in the ſame manner, but by a rule till more 
artificial and ingenious, they deduce the place of the moon. 4. 
any given time, from her place at the beginning of the (1. 
yougham *. This rule is ſo contrived, as to include at once the 
motions both of the moon and of her apogee, and depends on 


NI. BaiLLy, that, 1, 600, 894 days after the above mentioned 
epoch, the moon was in her apogee, and 57", 2, O, 7“, diſtant 
from the beginning of the zodiac; that after 12,372 days, the 
moon was again in her apogee, with her longitude increaſed, 
9', 27*, 48“, 10“; that in 3031 days more, the moon is again 
in her apogee, with 117, 7?, 31, 1“, more of longitude ; and, 
laſtly, that, after 248 days, ſhe is again in her apogee, witl 
27*, 44, 6“, more of longitude. By means of the thre: 
former numbers, they find, how far, at any given time, th 
moon is advanced in this period of 248 days, and by a table, 
expreſſing how long the moon takes to paſs through each degre: 
of her orbit, during that period, they find how far ſhe is then 
advanced in the zodiac T. This rule is ſtrongly marked with 
all the peculiar characters of the Indian aſtronomy : lt is re 
markable for its accuracy, and ſtill more for its ingenuity aud 
refinement ; but is not reduced withal, to its ultimate ſim- 


20. Tü tables of Tirvalore, however, though they differ 


in form very much from thoſe formerly deſcribed, agree wit 
Os them 


* Mein. Acad. des Scien. ibid. p. 229. Aſt. Ind. p 84. 
„ NI. IE GexTili, has given this table, Mem. Acad. ibid. p. 261. 
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them perfectly in many of their elements. They ſuppoſe the 
ſame length of the year, the ſame mean motions, and the ſame 
inequalities of the ſun and moon, and they are adapted nearly 
to the ſame meridian k. But a circumſtance in which they 
em to differ materially from the reſt is, the antiquity of the 
epoch from which they take their date, the year 3102 before the 
Chriſtian era. We mult, therefore, enquire, whether this epoch 
is real or fictitious, that is, whether it has been determined by 
dual obſervation, or has been calculated from the modern 
epochs of the other tables. For it may naturally be ſuppoſed, 
that the Brahmins, having made obſervations in later times, or 
having borrowed from the aſtronomical knowledge of other 
nations, have imagined to themſelves a fictitious epoch, coinci- 
ciding with the celebrated era of the Calyougham, to which, 


through 


Tut accuracy of the geography of the Hindoos, is in no proportion to that of their 
afronomy, and, therefore, it is impoſſible that the identity of the meridians of 
their tables can be fully eſtabliſhed. All that can be ſaid, with certainty, is, that the dit 
erence between the meridians of the tables of Tirvalore and Siam is, at moſt, but un 


 confiderable, and may be only apparent, ariſing from an error in computing the dilkerence 


of longitude between theſe places. The tables of Tirvalore are for Long. 792, 42'; tho!: 
t Siam for 829, 34“; the difference is 29, 52), not more than may be aſcribed to an erroi 
"urely geographical. | | 

As to the tables of Chriſnabouram, they contain a reduction, by which it appear-, 
that the place where they are now uled is 45 of a degree caſt of the meridian for which 
wey were originally conſtructed. This makes the latter meridian agree tolerably with that 
Cape Comorin, which is in Long. 779, 32, 30, and about halt a degree welt of Chrili- 
touram, But this concluſion is uncertain z becauſe, as M. Bairry has remarked, the 
tables ſent from Chriſnabouram, and underitood by Father pv Cuame to belong to that 
place, are not adapted to the latitude of it, but to one conſiderably greater, as appear: 
rom their rule for aſcertaining the length of the day. (Aft. Ind. p. 33.) 

Tux characters, too, by which the Brahmins diſtinguiſh their firlt meridian, are no! 


perfectly conſiſtent with one another. Sometimes it is deſcribed as bilecting Ceylon; aud at 


Aer times, as touching it on the weſt ſide, or even as being as far welt as Cape Comorn. 


Lanka, which is ſaid to be a point in it, is underſtood, by Fath. bu Crane, to be Ceylon. 
. Baur thinks that it is the lake Lanka, the ſource of the Gogra, placed by M. Rev - 
SEL, as well as the middle of Ceylon, in Long. 89, 42; but, from a Hindoo map, in 
the Ayeen Akbery, vol. iii. p. 25. Lanka appears to be an iſland which marks th 
ateriection of the firſt meridian of the map, nearly that of Cape Comorin, with the equa 


ö and is probably one of the Maldivy iſlands. Sec alto a note in the Ayten Akbery, 
'h:d, p. 35. ; 
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+ 
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through vanity or ſuperſtition, they have referred the places ,; 
the heavenly bodies, and have only calculated what they pre. 
tend that their anceſtors obſerved. | 

21. In doing this, however, the Brahmins muſt have fur. 
niſhed us with means, almoſt infallible, of detecting their im. 
poſture. It is only for aſtronomy, in its moſt perfect ſtate, 1, 
go back to the diſtance of forty- ſix centuries, and to aſcertain 
the ſituation of the heavenly bodies at ſo remote a period, 
The modern aſtronomy of Europe, with all the accuracy cia 
derives from the teleſcope and the pendulum, could not venture 
on ſo difficult a taſk, were it not aſſiſted by the theory of gra- 
vitation, and had not the integral calculus, after an hundred 
vears of almoſt continual improvement, been able, at lait, .. 
determine the diſturbances in our ſyſtem, which ariſe from th. 
action of the planets on one another. 

UNLEss the corrections for theſe diſturbances be taken int; 
account, any ſyſtem of aſtronomical tables, however accurate 
at the time of its formation, and however dihgently copied 
from the heavens, will be found leſs exact for every inſtant, d. 
ther before or after that time, and will continually diverg: 
more and more from the truth, both for future and paſt age, 
Indeed, this will happen, not only from the neglect of thet: 
corrections, but alſo from the ſmall errors unavoidably com- 
mitted, in determining the mean motions, which mult ac- 
cumulate with the time, and produce an effect that be. 
comes every day more ſenſible, as we retire, on either ide, 
from the inſtant of obſervation. For both theſe reaſons, 1 
may be eſtabliſhed as a maxim, that, if there be given a ſyſtem 
of aſtronomical tables, founded on obſervations of an unknown 
date, that date may be found, by taking the time when the 
tables repreſent the celeſtial motions moſt 'exactly. 

HERE, therefore, we have a criterion, by which we are 
judge of the pretenſions of the Indian aſtronomy to ſo great at. 


tiquity. It is true, that, in applying it, we muſt ſuppoſe cu 
| moderr 
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modern aſtronomy, if not perfectly accurate, at leaſt ſo exact 
1 to repreſent the celeſtial motions, without any ſenſible error, 
even for a period more remote than the Calyougham ; and this, 
-onfidering the multitude of obſervations on which our aſtro- 
nomy 15 founded, the great antiquity of ſome of thoſe ovbler 
vations, and the extreme accuracy of the reſt, together with 
the aſſiſtance derived from the theory of phyſical cauſes, may 


ſurely be aſſumed as a very reaſonable poſtulatum. We begin 


with the examination of the mean motions. | 

22. Tus Brahmins place the beginning of their moveable 
- zodiac, at the time of their epoch, 54* before the vernal equi- 
nox, or in the longitude of 10', 6*, according to our method 
of reckoning. Now, M. LE GENTIL brought with him a deli— 
neation of the Indian zodiac, from which the placcs of the 
ſtars in it may be aſcertained with tolerable exactneſs . In 
particular, it appears, that Aldebaran, or the firſt ſtar of Tau- 
rus, is placed 1n the laſt degree of the fourth conſtellation, or 
53?, 20, diſtant from the beginning of the zodiac. Alde- 


baran was therefore 40' before the point of the vernal equinox, 


according to the Indian aſtronomy, in the year 3102 before CRIST. 
But the ſame ſtar, by the beſt modern obſervations, was, in the year 
1750, in longitude, 2*, 6*, 17, 47“; and had it gone forward, 
according to the preſent rate of the preceſſion of the equinoxcs, 
500 annually, it muſt have been, at the era of the Calyougham, 
1, 32, before the equinox. But this reſult is to be corrected, 
in conſequence of the inequality in the preceſſion, diſcovered 
by M. DE La GRANGE V, by the addition of 1%, 45“, 22”, to 
the longitude of Aldebaran, which gives the longitude of that 
lar 13' from the vernal equinox, at the time of the Calyoug- 
ham, agreeing, within 53', with the determination of the In- 
dian aſtronomy 4 
Vol. II. f u Tn1s 


* 


Mem. Acad. Scien. 1772, II. P. 214. Aſt. Ind. p. 129. 


Mem. Acad. de Berlin, 1782, p. 287, Aſt. Ind. p. 144. 
: Aft, Ind. p. 130. 
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render it, in a high degree, probable, that the Indian 20diz: 
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Tus agreement is the more remarkable, that the Brahmin. 
by their own rules for computing the motion of the fixed ſtirs 
could not have aſſigned this place to Aldebaran for the hegj;. 
ning of the Calyougham, had they calculated it from a modern 
obſervation. For as they make the motion of the fixed ſtars tc, 
great by more than 3” annually, if they had calculated backward 
from 1491, they would have placed the fixed ſtars leſs advanced 
by 4* or 5%, at their ancient epoch, than they have aQuzil; 
done. This argument carries with it a great deal of force 
and even were it the only one we had to produce, it won 


was as old as the Calyougham. 

23. LET us next compare the places of the ſun and moon, 
for the beginning of the Calyougham, as deduced from the In. 
dian and the modern aſtronomy: And, firſt, of the ſun, 
though, for a reaſon that will immediately appear, it is not to 
be conſidered as leading to any thing concluſive. M. Baiiy, 
from a compariſon of the tables of Tirvalore with thoſe ct 
Chriſnabouram, has determined the epoch of the former to an- 
{wer to midnight, between the 17th and 18th * of Februar 
of the year 3102 before CHRIST, at which time the ſun wa 
juſt entering the moveable zodiac, and was therefore in longi- 
tude o, 6%. M. BAILLY alſo thinks it reaſonable to ſuppole, 
that this was not the mean place of the ſun, as the nature 0! 
aſtronomical tables require, but the true place, differing from th 
mean, by the equation to the ſun's centre at that time f. This 
it muſt be confeſſed, is the mark of greateſt unſkilfulneſs, that 
we meet with in the conſtruction of theſe tables. Suppoling it. 


however, to be the caſe, the mean place of the ſun, at the time 
ET 


* Aſt. Ind. p. 110. The Brahmins, however, actually ſuppoſe the epoch to be 6 1 aur 
later, or at ſunriſe, on the ſame day. Their miſtake is diſcovered, as has been /- 
by comparing the radical places in the different tables with one another. 


+ Aft. Ind. p. 82. 


ASTRONOMY of the BRAHMINS. 


155 


of the epoch, comes out 109, 3*, 38, 13“. Now, the mean long1 

tude of the ſun. from DE LA CAILLE's tables, for the ſame time, 
is 107, 15 [ 1 ſuppoſing the preceſſion of the equinoxes 
o have been uniformly at the rate it is now, that is, 500 an- 
nally. But M. DE LA GRANGE has demonſtrated, that the 
preceſſion was leſs in former ages than in the preſent ; and his 
formula gives 19, 45, 22“, to be added, on that account, to 
the ſun's longitude already found, which makes it 10%, 2, 51. 


Tirvalore. This agreement is near enough to afford a ilrong 

proof of the reality of the ancient epoch, if it were not tor the 

difficulty that remains about conſidering the ſun's place as the 

true, rather than the mean; and, for that reaſon, I am unwil- 

ling that any ſtreſs ſhould be laid upon this argument. The 
place of the moon is not liable to the ſame objection. 

24. Tu moon's mean place, for the beginning of the Caly— 


February 3102, A. C. at Benares), calculated from MA ER“ 
tables, on the ſuppoſition that her motion has always been at 
the ſame rate as at the beginning of the preſent century, 1s 
10, os, 51, 16" *“. But, according to the ſame aſtrono 
mer, the moon is ſubject to a ſmall, but uniform accele— 
ration, ſuch, that her angular motion, in any one age, is 
9“ greater than in the preceding, which, in an interval of 
4801 years, muſt have amounted to 5, 45, 44”. This muſt 
be added to the preceding, to give the real mean place of the 
moon, at the aſtronomical epoch of the Calyougham, which 1s 
therefore 10%, 0, 37. Now, the ſame, by the tables of Tir- 
valore, is 107, 6®, o; the difference is leſs than two-thirds of 
a degree, which, for ſo remote a period, and conſidering the 
icceleration of the moon's motion, for which no allowance 


1 2 could 


» . . . 5 bc 

Aſt. Ind. P. 142, &c. The firſt meridian is ſuppoled to puts through Benarcs Hit 
ven if it be ſuppolcd. 30 farther weſt, the difference, which is kere 37, will be only in 
realed to 42, 


19”, not more than 47 from the radical place in the tables of 


ougham, (that 1s, for midnight between the 157th and 18th of 
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could be made in an Indian calculation, is a degree of accuracy 
that nothing but actual obfervation could have produced, 

25. To confirm this concluſion, M. BALL Y computes the place 
of the moon for the ſame epoch, by all the tables to which th. 
Indian aſtronomers can be ſuppoſed to have ever had acce(; * 


He begins with the tables of PTorLemy; and if, by hely 


of them, we go back from the era of NABONASSAR, to th: 
epoch of the Calyougham, taking into account the compa- 
rative length of the Egyptian and Indian years, together with 
the difference of meridians between Alexandria and Tirvalore, 
we ſhall find the longitude of the ſun 10, 21', 15” greater, 
and that of the moon 11*, 52', 7 greater than has juſt been 
found from the Indian tables P. At the ſame time that this 
ſhews, how difficult it is to go back, even for a leſs period than 
that of 3ooo years, in an aſtronomical computation, it affords d 
proof, altogether demonſtrative, that the Indian aſtronomy i; 
not derived from that of ProlE Mx. 

Tux tables of ULucn BEIG are more accurate than those 
of the Egyptian aſtronomer. They were conſtructed in a coun- 
try not far from India, and but a few years earlier than 1491. 
the epoch of the tables of Chriſnabouram. Their date : 
July 4. at noon, 1437, at Samarcand; and yet they do not 
agree with the Indian tables, even at the above mentioned epoch 
of 1491 4. But, for the year 3102 before CHRIST, their dif. 
ference from them, in the place of the ſun, is 1, 30“, and in 
that of the moon 6“; which, though much leſs than the fer 
mer differences, are ſufficient to ſhow, that the tables of Inc: 
are not borrowed from thoſe of Tartary. | 

Tur Arabians employed in their tables the mean motions ct 
PTOLEMY ; the Perſians did the ſame, both in the more ancient 


tables of CH RVS OO A, and the later ones of NAS$IREDDIN |: . 


* Aſt. Ind. p. 114. 
+ Ibid. p. 115. 
t Ibid. p. 117. 
1 Ibid. p. 118. 
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is therefore certain, that the aſtronomy of the Brahmins is nei— 
ther derived from that of the Greeks, the Arabians, the Per- 
gans or the Tartars. This appeared ſo clear to Cass1Nn1, 
though he had only examined the tables of Siam, and knew 
nothing of many of the great points which diſtinguiſh the In. 
4ian aſtronomy from that of all other nations, that he gives it 
as his opinion, that theſe tables are neither derived from thc 
perſian aſtronomy of CnrRysSococca, nor from the Greek 
aſtronomy of PTOLEMY ; the places they give at their epoch to 
the apogee of the ſun, and of the moon, and their equation for 
the ſun's centre, being very different from both *. 
26. Bur, to return to what reſpects the moon's acceleration; 
it is plain, that tables, as ancient as thoſe of Tirvalore pretend 
to be, ought to make the mean motion of that planet much 
{lower than it is at preſent. They do accordingly ſuppoſe, in 
the rule for computing the place of the moon, already deſcri— 
bed, that her motion for 4383 years, 94 days, reckoned in the 
moveable zodiac from the epoch of the Calyougham, is 7, 2®, 
5,7, or 9, 79, 45, 1', when referred to the fixed point of 
the vernal equinox. Now, the mean motion for the ſame in- 
terval, taken from the tables of MaveR, is greater than this, 
by 25, 42, 4" f, which, though conformable, in general, to 
che notion of the moon's motion having been accelerated, falls, 
't muſt be confeſſed, greatly ſhort of the quantity which 
MAYER has aſſigned to that acceleration. This, however, is 
not true of all the tables; for the moon's motion in 4383 years, 
94 days, taken from thoſe of Chriſnabouram, is 43*, , 10 
leſs than in the tables of Tirvalore ; from which it is reaſon- 
able to conclude, with M. BAILLY, that the former arc, in 
reality, more ancient than the latter, though they do not pro- 
feſs to be fo: and hence, alſo, the tables of Chriiinabouram 
make 
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make the moon's motion leſs than MavER's, for the ab; 
mentioned interval, by 5*, 44', 14“, which therefore is, x 
cording to them, the quantity of the acceleration. 

27. Now, it is worthy of remark, that if the ſame be com. 
puted on MarER's principles, that is, if we calculate how 
much the angular motion of the moon for 4383 years, 94 days, 
dated from the beginning of the Calyougham, muſt have been 
leſs than if her velocity had been all that time uniform, and 
the ſame as in the preſent century, we ſhall find it to he 
5®, 43, 7“, an arch which is only 1“, 7“, leſs than the former 
The tables of Chriſnabouram, therefore, agree with thoſe of 
MavyER, when corrected by the acceleration within 1', , and 
that for a period of more than four thouſand years. From thi; 
remarkable coincidence, we may conclude, with the higheſt pro- 
bability, that at leaſt one ſet of the obſervations, on which 
thoſe tables are founded, is not leſs ancient than the Calyoug- 
ham; and though the poſſibility of their being ſome ages later 
than that epoch, 1s not abſolutely excluded, yet it may, by 
ſtrict mathematical reaſoning, be inferred, that they cannct 
have been later than 2000 years before the Chriſtian era *. 


28, Tuis 


* Tur reaſoning here referred to is the following: As the mean motions, in all 
aſtronomical tables, are determined by the compariſon of obſervations made at a great 
diſtance of time from one another; if x be the number of centuries between the begin. 
ning of the preſent, and the date of the more ancient obſervations, from which the 
moon's mean motion in the tables of Chriſnabouram is deduced ; and if y denote the 
{ame tor the more modern obſervations : then the quantity by which the moon's mo. 
tion, during the interval x—y, falls ſhort of Marer's, for the ſame interval, 
(x*—y* 9: 

Ir, therefore, m be the motion of the moon for a century in the laſt mentioned tables 
m(x—y)—9 (x*—5*) will be the mean motion for the interval x—y in the tables 9 
Chriſnabouram. If, then, @ be any other interval, as that of 43.83 centuries, the mean 


motion aſſigned to it, in theſe laſt tables, by the rule of proportion, will be 
malx—y)—9g A ) 


= ma—ga(x+y). Let this motion, actually taken from the: 
— 


1 . 
bier 
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-8, Tn1s laſt is one of the few coincidences between the aſtro- 
nomy of India and of Europe, which their ingenious hiſtorian 
has left for others to obſerve. Indeed, ſince he wrote, every 
argument, founded on the moon's acceleration, has become 
more worthy of attention, and more concluſive, For that ac- 
celeration is no longer a mere empyrical equation, introducec 
to reconcile the ancient obſervations with the modern, nor « 
fact that can only be accounted for by hypothetical cauſes, fucli 
as the reſiſtance of the ether, or the time neceſlary for the 
tranſmiſſion of gravity ; it is a phenomenon, which M. DE La 


univerſal gravitation, and ſhewn to be neceſſarily connected 
with the changes in the eccentricity of the earth's orbit, diſ- 
covered by M. DE LA GRANGE ; ſo that the acceleration of the 
moon is indirectly produced by the action of the planets, which 
alternately increaſing and diminiſhing the ſaid eccentricity, ſub- 
jects the moon to different degrees of that force by which the 
ſun diſturbs the time of her revolution round the earth. It is 
therefore a periodical inequality, by which the moon's motion, 
in the courſe of ages, will be as much retarded as accelerated; 
but its changes are ſo ſlow, that her motion has been conſtant- 
ly accelerated, even for a longer period than that to which the 


obſervations of India extend. 
A 


MM — 1 
8 
caſe. It is certain, therefore, that whatever ſuppoſition be made with reſpect to the inter- 
val between x and , their ſum muſt always be the fame, and muſt amount to 5219 years, 
But that, that interval may be long enough to give the mean motions with exactne 1s, 
it can ſcarcely be ſuppoſed leſs than 2000 years; and, in that caſe, x = 362y years, 
which therefore is its leaſt value. But if 3609 be reckoned back from 17500, it goe" 

up to 1909 years before CngisT, nearly, as has been ſaid, 

Ir muſt be remembered, that what is bere inveſtigated is the limit, or the moi mo- 
dern date poſſible to be aſſigned to the obſervations in queſtion. "The fuppofition that 
*—Y 8 a, is the moſt probable of all, and it gives x = 4807, which corretponds t6 


tne beginning of the Calyougham. 


bles be = na, then n = ga(x+p), or x+y = =-52.19, in the preſent 


* Mem. Acad. des Scien. 1786, p. 235, &c- 


Place has“, with great ability, deduced from the principle of 
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A FORMULA for computing the quantity of this inequality, ha: 
been given by M. DE LAPLACE, which, though only an approxima. 
tion, being derived from theory, is more accurate than that which 
Man deduced entirely from obſervation *; and if it be taken 
inſtead of MAYER's, which laſt, on account of its ſimplicity, 
have employed in the preceding calculations, it will give; 
quantity ſomewhat different, though not ſuch as to affect the 
general reſult. It makes the acceleration for 4383 years, dated 
from the beginning of the Calyougham, to be greater by 17, z , 
than was found from MAYER's rule, and greater conſequently by 
16. 32”, than was deduced from the tables of Chriſnabouram. 
It 1s plain, that this coincidence 1s ſtill near enough to leave the 
argument, that is founded on it, in poſſeſſion of all its force, 
and to afford a ſtrong confirmation of the accuracy of the 
theory, and the authenticity of the tables. | 

Thar obſervations made in India, when all Europe was 
barbarous or uninhabited, and inveſtigations into the moſt ſub- 
tle effects of gravitation made in Europe, near five thouſand 
years afterwards, ſhould thus come in mutual ſupport of 
one another, 1s perhaps the moſt ſtriking example of the pro- 
greſs and viciſſitude of ſcience, which the hiſtory of mankind 
has yet exhibited, 

29. Tuts, however, is not the only inſtance of the fame 
kind that will occur, if, from examining the radical places and 
mean motions in the Indian aſtronomy, we proceed to conſider 
ſome other of its elements, ſuch as, the length of the year, the 
inequality of the ſun's motion, and the obliquity of the eclip- 
tic, and compare them with the concluſions deduced, from the 
rheory of gravity, by M. pz La GRaNGs. To that geomete!, 
phyſical aſtronomy is indebted for one of the moſt beautiful of 
its diſcoveries, viz. That all the variations in our ſyſtem ar: 
periodical ; ſo that though every thing, almoſt without excep:- 

tion, 


* Mem, Acad. des Scien. 1786, p. 260. 
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tion, be ſubject to change, it will, after a certain interval, re- 
turn to the ſame ſtate in which it is at preſent, and leave no 
room for the introduction of diſorder, or of any irregularity 
that might conſtantly increaſe. Many of theſe periods, how- 
ever, are of vaſt duration. A great number of ages, for in- 
tance, muſt elapſe before the year be again exactly of the 
{ame length, or the ſun's equation of the ſame magnitude as at 


preſent *®. An aſtronomy, therefore, which profeſſes to be ſo 


ancient as the Indian, ought to differ conſiderably from ours in 
many of its elements. If indeed theſe differences are irregular, 
they are the effects of chance, and muſt be accounted errors; 
but if they obſerve the laws, which theory informs us that the 
variations in our ſyſtem do actually obſerve, they muſt be held 
as the moſt undoubted marks of authenticity. We are to ex- 
amine, as M. BAILLY has done, which of theſe takes place in 
the caſe before us f. 

30. THE tables of Tirvalore, which, as we have ſeen, refer 
their date to the beginning of the Calyougham, make the ſy- 
derial year to conſiſt of 3659, 6”, 12', 30”; and therefore the 
tropical of 3654, 5%, 50, 35", which is 1', 46“, longer than 
that of DE La CAILLE T. Now, the tropical year was in rea- 
lity longer at that time than it is at preſent ; for though the ſi- 
derial year, or the time which the earth takes to return from 
one point of ſpace to the ſame point again, is always of the 
ſame magnitude, yet the tropical year being affected by the 


preceſſion of the equinoxes, is variable by a ſmall quantity, 


which never can exceed 3, 40“, and which is ſubject to flow, 
and unequal alternations of diminution and increaſe. A the- 
orem, expreſſing the law and the quantity of this variation, has 


been inveſtigated by M. DE La GRANGE, in the excellent Me- 
Vol. II. * moir 


* Mem. de l' Acad. de Berlin, 1782, p. 170, &c. 
1 Aſt. Ind. p. 160, &c. 


: Supra, 5 18, and 10. 
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moir already mentioned *; and it makes the year 3102 befor. 
CHRIST, 40" longer than the year at the beginning of the 
preſent century f. The year in the tables of Tirvalore is there. 
fore too great by 1', 5"+. 

31. Bur the determination of the year is always from a com. 
pariſon of obſervations made at a conſiderable interval from 
one another; and, even to produce a degree of accuracy much. 
leſs than what-we ſee belongs to the tables of Tirvalore, that 
interval muſt have been of ſeveral ages. Now, ſays M. Baitry, 
if we ſuppoſe theſe obſervations to have been made in that pe. 
riod of 2400 years, immediately preceding the Calyougham, ty 
which the Brahmins often refer; and if we alſo ſuppoſe the 
inequality of the preceſſion of the equinoxes, to increaſe as we 
go back, in proportion to the ſquare of the times, we ſhall find, 
that, at the middle of this period, or 1200 years before the be. 
ginning of the Calyougham, the length of the year was 36; 
5%, Fo, 41”, almoſt preciſely as in the tables of Tirvalore. 
And hence it is natural to conclude, that this determination of 
the ſolar year is as ancient as the year 1200 before the Cal- 
yougham, or 4300 before the Chriſtian era 4. 

32. In this reaſoning, however, it ſeems impoſſible to acqui- 
eſce ; and M. BaiLLy himſelf does not appear to have relied on 
it with much confidence |. We are not at liberty to fuppolz, 
that the preceſſion of the equinoxes increaſes in the ratio above 
mentioned, or, which is the ſame, that the equinoctial points 
go back with a motion equably retarded. If, by NM. bs 
GRANGE's formula, we trace back, ſtep by ſtep, the variation 
of the ſolar year, we ſhall find, that about the beginning of 


the Calyougham, it had nearly attained the extreme point of 
25 one 


* Mem. Acad. Berlin, 1782. p. 289. 
+ Aſt. Ind. p. 160. | 
+ Ibid. p. 161. 
I He fays, © Sans doute il ne peut réſulter de ce calcul qu'un appergu- 
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ne of thoſe vibrations, which many centuries are required to 
complete; and that the year was then longer than it has ever 
been fince, or than it had been for many ages before. It was 
10”! longer than it is at preſent ; but, at the year 5500 before 
CHRIST, it was only 29 longer than at preſent, inſtead of 2, 
zo, which is the reſult of M. BaiLLY's ſuppoſition. 8 
all the intervening period of 2400 years, the variation of the year 
was between theſe two quantities; and we cannot therefore, by 
any admiſſible ſuppoſition, reduce the error of the tables to leſs 
than 1', 5”. The ſmallneſs of this error, though extremely fa- 
vourable to the antiquity, as well as the accuracy of the Indian 
aſtronomy, is a circumſtance from which a more preciſe con- 
cluſion can hardly be deduced. 

33. Tus equation of the ſun's centre is an element in the 
Indian aſtronomy, which has a more unequivocal appearance 
of belonging to an earlier period than the Calyougham. The 
maximum of that equation 1s fixed, in theſe tables, at 2”, 19, 
320. It is at preſent, according to M. DE La CAILLE, 1?, 55+, 
that is, 15 leſs than with the Brahmins. Now, M. DE La GRANGE 
has ſhewn, that the ſun's equation, together with the eccentri- 
city of the earth's orbit, on which it depends, is ſubject to al- 
ternate diminution and increaſe, and accordingly has been di- 
miniſhing for many ages. In the year 3102 before our era, 
that equation was 2, 6, 28“; leſs, only by 4, than in the 
tables of the Brahmins. But if we ſuppoſe the Indian aſtro— 
nomy to be founded on obſervations that preceded the Calyoug- 
ham, the determination of this equation will be found to be 
ſtill more exact. Twelve hundred years before the commence- 
ment of that period, or about 4300 years before our era, it ap- 
pears, by computing from M. DE La GRANGE's Jormals, that 


the equation of the ſun's centre was actually 25, 8“, 10”; fo 


that if the Indian aſtronomy be as old as that W its error 
with reſpect to this equation 1s but of 2 *. 


x 2 34. Tur 
* Aft. Ind. p. 163. | 
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to acknowledge that the Indian aſtronomy is as ancient as one, 
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34. Tux obliquity of the ecliptic is another element in which 
the Indian aſtronomy and the European do not agree, but 
where their difference is exactly ſuch as the high antiquity gf 
the former is found to require. The Brahmins make the obli. 
quity of the ecliptic 2475. Now, M. DE LA GRANGE's formy. 
la for the variation of the obliquity *, gives 22', 32“, to be 
added to its obliquity in 1700, that is, to 239, 28“, 41”, in or- 
der to have that which took place in the year 3102 before our 
era. This gives us 239, 51, 13“, which 1s 8, 47“, ſhort of 
the determination of the Indian aſtronomers. But if we ſup. 
poſe, as in the caſe of the ſun's equation, that the obſervations 
on which this determination is founded, were made 1 200 year: 
before the Calyougham, we ſhall find that the obliquity of the 
ecliptic was 239, 57", 45”, and that the error of the tables did 
not much exceed 2' f. | 

35. Tnvus, do the meaſures which the Brahmins aſſign to 
theſe three quantities, the length of the tropical year, the equa- 
tion of the ſun's centre, and the obliquiry of the ecliptic, all 
agree in referring the epoch of their determination to the year 
3102 before our era, or to a period {till more ancient. This 
coincidence in three elements, altogether independent of one 
another, cannot be the effect of chance. The difference, with 
reſpect to each of them, between their aſtronomy and ours, 
might ſingly perhaps be aſcribed to inaccuracy ; but that three 
errors, which chance had introduced, {ſhould be all of ſuch 
magnitudes, as to ſuit exactly the ſame hypotheſis concerning 
their origin, is hardly to be conceived. Yet there is no other 
alternative, but to admit this very improbable ſuppoſition, or 


or other of the periods above mentioned. 
36. Tn1s concluſion would receive great additional confirms: 
tion, could we follow M. BAiLLY in his analyſis of the aſtro- 
| nom\ 


* Mem. Acad. Berlin, 1782, p. 287. 
+ Aſt. Ind. p. 165. 
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nomy of the planets, contained in the tables of Chritna- 
houram * ; but the length to which this paper is already ex- 
-onded, will allow only a few of the moſt remarkable particu- 
lars to be ſelected. 

Ix theſe tables, which are for the epoch 1491, the mean mo- 
tions are given with conſiderable accuracy, but without an ap- 
pearance of being taken from PToLEmMy, or any of the aſtro— 
| gram and the manda, are alſo diſtinguiſhed in each of the pla- 
nets, both ſuperior and inferior T. The firſt of theſe is the 
{ame with that which we call the parallax of the earth's orbit, 
or the apparent inequality of a planet, which ariſes not from 


it is aſcribed, in the Indian aſtronomy, to its true cauſe, or to 
the motion of the planet 1n an epicycle, 1s a queſtion about 
which the tables give no direct information. The magnitude, 
however, of this equation is aſſigned, for each of the planets, 
with no ſmall exactneſs, and is varied, in the different points 
of its orbit, by a law which approaches very near to the truth. 
Taz other inequality coincides with that of the planet's cen— 
tre, or that which ariſes from the eccentricity of its orbit, and 
it is given near the truth for all the planets, except Mercury, by 
which, as is no wonder, the firſt aſtronomers were, every where, 
greatly deceived. Of this inequality, it is ſuppoſed, juſt as 
in the caſes of the ſun and moon, that it is always as the 
line of the planet's diſtance from the point of its ſloweſt mo- 
tion, or from what we call its aphelion, and is conſequently 
greateſt at 9g0* from that point. 

IT were to be wiſhed that we knew the etymology of the 
names which are given to theſe inequalities, as it might ex- 
plain the theory which guided the authors of the tables. The 
titles of our aſtronomical tables, the terms aphellon, heliocentric 
Or 


* Aft. Ind, p. 173, &c. 
I Ibid. p. 177. 


nomers already mentioned. Two inequalities, called the /chi- 
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or geocentric place, &c. would diſcover the leading ideas of th. 
Copernican ſyſtem, were no other deſcription of it preſerved. 

37. IN the manner of applying theſe two inequalities, to cot. 
rect the mean place of a planet, the rules of this aſtronomy 
are altogether ſingular. In the caſe of a ſuperior planet, they 
do not make uſe of the mean anomaly, as the argument for 
finding out the equation manda, but of that anomaly, whey 
corrected firſt by half the equation /chigram, and afterward; 
by half the equation manda *. By the equation of the centre. 
obtained with this argument, the mean longitude of the plane; 
is corrected, and its true heliocentric place conſequently found, 
to which there is again applied the parallax of the annual orbit, 
that the geocentric place may be obtained. The only difficulty 
here, is in the method of taking out from the tables the equz- 
tion to the centre. It 1s evidently meant for avoiding ſome 
inaccuracy, which was apprehended from a more direct method 
of calculation, but of which, even after the ingenious remark: 
of M. BAILL, it ſeems impoſſible to give any clear and fatis- 
factory account. 

38. The manner of calculating the places of the inferio: 
planets has a great reſemblance to the former; with this differ- 
ence, however, that the equation manda, or of the centre, 1: 
applied to correct, not the mean place of the planet, but the 
mean place of the ſun ; and to this laſt, when ſo corrected, 15 
applied the equation /chigram, which involves the planet's elon- 
gation from the ſun, and gives its geocentric place T. This 
neceſſarily implies, that the centre, about which the inferior 
planets revolve, has the ſame apparent mean motion with the 
ſun : but whether it be a point really different from the ſun, ot 
the ſame; and, if the fame, whether it be in motion or at reſt, 
are left entirely undetermined, and we know not, whethe, 
in the aſtronomy of India, we have here diſcovered a reſem. 

blancc 


* Aſt. Ind. p. 194. 
+ Ibid. p. 199, &c. 
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blance to the Ptolemaic, the Tychonic, or the Copernican ſy- 
ſtem. 
39. THESE tables, though their radical places are for the year 
1491 of our era, havean obv1ous reference to the great epoch of the 
Calyougham. For if we calculate the places of the planets from 
them, for the beginning of the aſtronomical year, at that epoch, 
we find them all in conjunction with the ſun in the beginning 
of the moveable zodiac, their common longitude being 10, 6* *. 
According to our tables, there was, at that time, a conjunction 
of all the planets, except Venus, with the ſun ; but they were, 
by no means, ſo near to one another as the Indian aſtronomy 
repreſents. It is true, that the exact time of a conjunction 
cannot be determined by direct obſervation : but this does not 
amount to an entire vindication of the tables; and there is rea— 
ſon to ſuſpeR, that ſome ſuperſtitions notions, concerning the 
beginning of the Calyougham, and the ſigns by which nature 
muſt have diſtinguiſhed fo great an epoch, has, in this inſtance 
at leaſt, perverted the aſtronomy of the Brahmins. There are, 
however, ſome coincidences between this part of their aſtro- 
nomy, and the theory of gravity, which muſt not be for- 
gotten, 
40. Tur firſt of theſe reſpects the aphelion of Jupiter, 
which, in the tables, is ſuppoſed to have a retrograde motion 
of 15* in 200,000 years f, and to have been, at the epoch of 
1497, in longitude 55, 219, 40', 20”, from the beginning of 
the zodiac. It follows, therefore, that in the year 3102 before 
CHRIST, the longitude of Jupiter's aphelion was 35, 27®, ©, 
reckoned from the equinox. Now, the ſame, computed from 
M. pe La LAND 's tables, is only 3, 16*, 48“, 58“; ſo that 
there would ſeem to be an error of more than 10* in the tables 
of the Brahmins. But, if it be conſidered, that Jupiter's orbit 
13 
* Aſt. Ind. p. 181. 


+ Ibid. p. 184. F 12. 


168 REMARKS on the 


is ſubject to great diſturbances, from the action of Saturn, 
which M. DE La LAN DE does not profeſs to have taken int 
account, we will be inclined to appeal once more to M. ox f; 
GRANGE's formulas, before we paſs ſentence againſt the Indian 
altronomy *. 

From one of theſe formulas, we find, that the true place of the 
aphelion of Jupiter, at the time above mentioned, was 3, 26. 
50%, 40”, which is but 10“, 40”, different from the tables f 
Chriſnabouram. The French and Indian tables are therefor: 
both of them exact, and only differ becauſe they are adapted 
to ages near five thouſand years diſtant from one another. 

41. THE equation of Saturn's centre is an inſtance of the 
ſame kind. That equation, at preſent, is, according to M. p: 
LA LAaNbpe, 67, 23, 19“; and hence, by means of one of the 
formulas above mentioned, M. BAiLLY calculates, that, 4102 
years before CHRIST, it was 7*, 41', 22“ f. The tables of the 
Brahmins make it 77, 39, 44, which is leſs only by 1, 38, 
than the preceding equation, though greater than that of the 
preſent century by 1, 16, 25“. 

42. M. BAILLy remarks, that the equations for the other 
planets are not given with equal accuracy, and afford no more 
ſuch inſtances as the former. But it is curious to obſerve, that 
new reſearches into the effects of gravitation, have diſcovered 
new coincidences of the fame kind; and that the two great 
geometers, who have ſhared between them the glory of per 
fecting the theory of diſturbing forces, have each contributed his 
part to eſtabliſh the antiquity of the Indian aſtronomy. vince 
the publication of M. BAILLV's work, two other inſtances 0! 
an exact agreement, between the elements of theſe tables, and 
the concluſions deduced from the theory of gravity, have beca 
obſerved, and communicated to him by M. DE La PLACE, in 3 


letter, inſerted in the Journal des Savans. 
[x 


* Mem. Acad. Berlin. 1782, p. 246. Aſt. Ind. p. 186. 
4 Aſt, Ind. p. 188. 
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[Ix ſeeking for the cauſe of the ſecular equations, which mo- 
gern aſtronomers have found it neceſſary to apply to the mean 
motion of Jupiter and Saturn, M. pe La PLace has diſcovered, 
that there are inequalities belonging to both theſe planets, 
ariſing from their mutual action on one another, which have 
long periods, one of them no leſs than 877 years; ſo that the 
mean motion muſt appear different, if it be determined from 
obſervations made in different parts of thoſe periods. © Now, 
„ find,” ſays he, by my theory, that at the Indian epoch 
« of 3102 years before CHRIST, the apparent and annual 
« mean motion of Saturn was 129, 13, 14”, and the Indian 
« tables make it 129, 13, 13". 

© In like manner, I find, that the annual and apparent mean 
motion of Jupiter at that epoch was 30?, 20, 42”, preciſely 
« as in the Indian aſtronomy *.“ 

43. Tubus have we enumerated no leſs than nine aſtronomi— 
cal elements , to which the tables of India aflign ſuch values 
as do, by no means, belong to them in theſe later ages, but 
ſuch as the theory of gravity proves to have belonged to them 


three thouſand years before the Chriſtian era. At that time, 


therefore, or in the ages preceding it, the obſervations muſt 
have been made from which theſe clements were deduced. 
For 1t 18 abundantly evident, that the Brahmins of later times, 
however willing they might be to adapt their tables to ſo re- 
markable an epoch as the Calyougham, could never think of 
doing fo, by ſubſtituting, inſtead of quantities which they had 
obſerved, others which they had no reaſon to bclieve had ever 


exiſted, The elements in queſtion are preciſely what theſe 
Vor. II. 


* Eſprit des Journeaux, Nov. 1787. p- 80. 


T Tur inequality of the preceſſion of the equinoxes, (J 22.); the acceleration of the 


moon; the length of the ſolar year; the equation of the ſun's centre; the obliquity of 


the ecliptic; the place of Jupiter's aphelion ; the equation of Saturn's centre; and the 
equalities in the mean motion of both theſe plancts. 
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aſtronomers muſt have ſuppoſed invariable, and of which, hi 
they ſuppoſed them to change, they had no rules to go by 5 
aſcertaining the variations; fince, to the diſcovery of the. 
rules is required, not only all the perfection to which ate. 
nomy 1s, at this day, brought in Europe, but all that which 
the ſciences of motion and of extenſion have likewiſe attained, 
It is no leſs clear, that theſe coincidences are not the werk 
of accident; for it will ſcarcely be ſuppoſed that chance hz. 
adjuſted the errors of the Indian aſtronomy with ſuch ſingu- 
lar felicity, that obſervers, who could not diſcover the true 
ſtate of the heavens, at the age in which they lived, have ſuc. 
ceeded in deſcribing one which took place ſeveral thouſand 
years before they were born. 

44. Tung argument, however, which regards the originality 
of theſe tables, is, in ſome meaſure, incomplete, till we have 
conſidered the geometrical principles which have been employed 
in their conſtruction. For it is not impoſſible, that when ſeen 
connected by thoſe principles, and united into general theo- 
rems, they may be found to have relations to the Greck aſtro- 
nomy, which did not appear, when the parts were examined 
ſingly. On this ſubject, therefore, I am now to offer a few ob- 
ſervations. 

45. THe rules by which the phenomena of eclipſes are de- 
duced from the places of the ſun and moon, have the mol: 
immediate reference to geometry ; and of theſe rules, as found 
among the Brahmins of Tirvalore, M. LE GENTIL has given 
à full account, in the Memoir that has been ſo often quoted. 
We have alſo an account of the method of calculation uſed at 
Chriſnabouram by Father du CHAu *. 

IT is a neceſſary preparation, in both of theſe, to find the time 
of the ſun's continuance above the horizon, at the place and the 
day for which the calculation of an eclipſe is made, and the rule by 
which the Brahmins reſolve this problem, is extremely ſimple 


and 


'* Aft. Ind. p. 355, Cc. 


1STROUONOMY F the BRAHMINS. 171 


ind ingenious. At the place for which they calculate, they 
obſerve the ſhadow of a gnomon on the day of the equinox, 
it noon, when the ſun, as they expreſs it, is in the middle of 
the world. The height of the gnomon 1s divided into 720 
equal parts, in which parts the length of the ſhadow 1s alto 
meaſured. One third of this meaſure is the number of mi- 
nutes by which the day, at the end of the firit month after the 
equinox, exceeds twelve hours; four-fifths of this excels is the 
increaſe of the day during the ſecond month; and one third 
of it is the increaſe of the day, during the third month“. 

46. IT is plain, that this rule involves the ſuppoſition, that, 
when the ſun's declination 1s given, the ſame ratio every where 
exiſts between the arch which meaſures the increaſe of the day 
at any place, and the tangent of the latitude ; for that tangent 
is the quotient which ariſes from dividing the length of the 
ſhadow by the height of the gnomon. Now, this is not ſtrictly 
true; for ſuch a ratio only ſubſiſts between the chord of the 
arch, and the tangent above mentioned. The rule is, therefore, 
but an approximation to the truth, as it neceſſarily ſuppoſes 
the arch in queſtion to be ſo ſmall as to coincide nearly with 
its chord. This ſuppoſition holds only of places in low lati- 
tudes; and the rule which is founded on it, though it may 
lately be applied in countries between the tropics, in thoſe that 
are more remote from the equator, would lead into . errors too 
conſiderable to eſcape obſervation f. 


7 2 As 
* Mem. Acad. des Scien. II. P. 17 5. 


I To judge of the accuracy of this approximation, ſuppoſe © to be the obliquity of 
the ecliptic, and x the exceſs of the ſemidiurnal arch, on the longeſt day, above an arch 
of 90, then An. xx = tan. O x tan. lat. But if G be the height of a gnomon, and 5 


. 8 5 5 
the length of its ſhadow on the equinoctial day, FE tan. lat. and fin. x = tan. ON = 
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5 lan. O x $3 tan. O x 5 
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As ſome of the former rules, therefore, have ſerved to {+ 
the time, ſo does this, in ſome meaſure, to aſcertain the place 
of its invention. It is the ſimplification of a general rule, 
adapted to the circumſtances of the torrid zone, and ſuggeſted 
to the aſtronomers of Hindoſtan by their peculiar ſituation, It 
implies the knowledge of the circles of the ſphere, and of {phe. 
rical trigonometry, and perhaps argues a greater progreſs in 
mathematical reaſoning, than a theorem that was perfectly ac. 
curate would have done. The firſt geometers mult naturally 
have dreaded nothing ſo much as any abatement in the rigour 
of their demonſtrations, becauſe they would ſee no limits to the 
error and uncertainty, in which they might, by that means, be 
involved. It was long before the mathematicians of Greece 
underſtood how to ſet bounds to ſuch errors, and to aſcertain 
their utmoſt extent, whether on the ſide of exceſs or defect; 
in this art, they appear to have received the firſt leſſons ſo late 
as the age of ARCHIMEDES. 


47. Tut 


| bp) 
time, reckoned after tlie Indian manner, x = 572:957 (tan. O & 7 + tan. O x 


53 & 
2 + &c.) 


Ir O == 24®, then an. O = 4452, and the firſt term of this formula gives » © 


44520 = 255”, which is the ſame with the rule of the Braimens, 


572.957 * 


3 a 9 
—— Gs 
* -9 


Fox that rule, reduced into a formula, is 2x = 


he 


8 8 ” "= 
Taxy have therefore computed the coefficient of 2 with ſufficient accuracy ; t' 


error produced by the omiſſion of the reſt of the terms of the ſeries will not exceed! 
even at the tropics, but, beyond them, it increaſes faſt, and, in the Jatitude of 455 


would amount to $'. 
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47. THE Brahmins having thus obtained the variations of 
the length of the day, at any place, or what we call the aſcen- 
ſonal differences, apply them likewiſe to another purpoſe. As 
they find 1t neceſſary to know the point of the ecliptic, which 
is on the horizon, at the time when an eclipſe happens, they 
have calculated a table of the right aſcenſions of the points of 
the ecliptic in time, to which they apply the aſcenſional dif- 
ferences for the place in queſtion, in order to have the time 
which each of the figns takes to deſcend below the horizon of 
that place“. This is exactly the method, as is well known, 
which the moſt {kilful aſtronomer, in like circumſtances, would 
purſue. Their table of the differences of right aſcenſion is 
but for a few points in the ecliptic, v/z. the beginning of each: 
fign, and is only carried to minutes of time, or tenths of a 
degree. It is calculated, however, ſo far as it goes, with per- 
fe accuracy, and it ſuppoſes the obliquity of the ecliptic, as 
before, to be twenty-four degrees. 

Sucu calculations could not be made without ſpherical tri— 
conometry, or ſome method equivalent to it. If, indeed, we 
would allow the leaſt {kill poſſible to the authors of theſe tables, 
we may ſuppoſe, that the arches were meaſured on the circles 
of a large globe, or armillary ſphere, ſuch as we know to have 
been one of the firſt inſtruments of the Egyptian and Greek 
altronomers. But there are ſome of the tables where the arches 
are put down true to ſeconds, a degree of accuracy which a 
mechanical method can ſcarcely have afforded. | 

48, Ix another part of the calculation of eclipſes, a direct 
application is made of one of the moſt remarkable propo- 
ſitions in geometry. In order to have the ſemiduration ct 
a ſolar eclipſe, they ſubtrat from the ſquare of the ſum of 
the ſemidiameters of the ſun and moon, the ſquare of a certain 
lne, which is a perpendicular from the centre of the ſun on 
the path of the moon ; and from the remainder, they extract 


* 
the 
* Acad, des Scien. 1772, II. P. 20 C. 
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the ſquare root, which is the meaſure of the ſemiduratiqn + 
The ſame ching is practiſed in lunar eclipſes F. Theſe opera. 
tions are. all founded on a very diſtinct conception of what hap. 
pens in the caſe of an eclipſe, and on the knowledge of this 
theorem, that, in a right-angled triangle, the {ſquare on the 
hypothenuſe is equal to the ſquares on the other two ſides, |; 
is curious to find the theorem of PYTHAGORAS in India, where, 
for aught we know, it may have been diſcovered, and from 
whence that philoſopher may have derived ſome of the ſolid, as 
well as the viſionary ſpeculations, with which he delighted to 
1 inſtruct or amuſe his diſciples. 
| 49. Wu have mentioned the uſe that is made of the ſemi— 
diameters of the ſun and moon in theſe calculations, and the 
method of aſcertaining them, is deſerving of attention. For 
the ſun's apparent diameter, they take four-ninths of hi: 
diurnal motion, and for the moon's diameter, one twenty- 
fifth of her diurnal motion. In an eclipſe, they ſuppoſe the 
ſection of the ſhadow of the earth, at the diſtance of the moon, 
to have a diameter five times that of the moon; and in all 
this, there is conſiderable accuracy, as well as great fimpli- 
city. The apparent diameters of the ſun and moon, increaſe 
and diminiſh with their angular velocities ; and though there 
be a miſtake in ſuppoſing, that they do ſo exactly in the ſame 
proportion, it is one which, without teleſcopes and microme. 
ters, cannot eaſily be obſerved. The ſection of the earth's ſha- 
dow, likewiſe, if the ſun's apparent diameter be given, in. 
creaſes as the moon's increaſes, or as her diſtance from the 
earth diminiſhes, and nearly enough in the ſame ratio to jultity 
the rule which is here laid down. | 

50. Tune hiſtorian of the Academy of Sciences, in giving ar 


account of M. LE GENTIIL's Memoir, has juſtly obſerved, os 
the 


« = —= —— — 4- . — — 
—— — 40 — 7 20 —_— — 
- - a = N % uu 2 * = 
— — * v TS. ES = 
mM * 2 — — — — 
2 — 2 4 FR . * 8 
a — — — — 
— — — — 


= — 7 - 
- <A. ol - — 


—— ——_ 
— — — 


— 
— — ä — 3 : a . * == — * 


* Mem. Acad, des Scien. 1772, II. P. 259. 
+ Ibid. 24r. 


ASTRONOMY of the BRAHMING, 175 


& - ws 


the rule deſcribed in it, for finding the difference between the 
true and apparent conjunction, at the time of a ſolar eclipſe, 
contains the calculation of the moon's parallax, but ſubſtitutes 
che parallax in right aſcenſion for the parallax in longitude *; 
an error which the authors of this aſtronomy would probably 
have avoided, had they derived their knowledge from the 
writings of PTOLEMY. From this ſuppoſed parallax in longi- 
tude, they next derive the parallax in latitude, where we may 
obſerve an application of the doctrine of ſimilar triangles ; toi 
they ſuppoſe the firſt of theſe to be to the laſt in the conſtant 
ratio of 25 to 2, or nearly as the radius to the tangent of the 
inclination of the moon's orbit to the plane of the ecliptic. 
We have here, therefore, the application of another geometrical 
theorem, and that too proceeding on the ſuppoſition, that a 
ſmall portion of the ſphere, on each fide of the point which the 
ſun occupies at the middle of the eclipſe, may be held to coin- 
cide with a plane touching it in that point. 

51. THE reſult which the Brahmins thus obtain will be al- 
lowed to have great accuracy, if it be conſidered how ſimple 
their rules are, and how long it muſt be ſince their tables were 
corrected by obſervations. In two eclipſes of the moon, 
calculated in India by their method, and likewiſe obſerved 
there by M. LE GENTIL, the error, in neither caſe, exceeded 
23 of time, (correſponding to one of 13' of a degree, in 
the place of the moon); and in the duration and magni- 


tude of the eclipſe, their calculation came till nearer to the 
truth f. 


52. HINCE 


* Hiſt, Acad. II. P. 109, Ibid. Mem. 253,—256. 


7 Is the language, however, of their rules, we may trace ſome marks of « fabulous 
and ignorant age, from which indeed even the aſtronomy of Europe is not altogether 
ie. The place of the moon's aſcending node, is with them the place of the Dragon or 
be Serpent 3 the moon's diſtance from the node, is literally tranſlated by M. I Gent, 
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52. SINCE an inequality was firſt obſerved in the motions of 
the ſun or moon, the diſcovery of the law which it follows, 
and the method of determining the quantity of it, in th. 
different points of their orbits, has been a problem of the 
greateſt importance; and it is curious to inquire, in what man. 
ner the aſtronomers of India have proceeded to reſolve it. For 
this purpoſe, we muſt examine the tables of the chaiaa, or 
equations of the centre for the ſun and moon, and of the man, 
or equations of the centre for the planets. With reſpect to the 
firſt, as contained in the tables of Siam, M. Cass1N1 obſerved, 
that the equations followed the ratio of the ſines of the mean 
diſtances from the apogee; but as they were calculated only for 
a few points of the orbit, it could not be known with what 
degree of exactneſs this law was obſerved. Here, however, the 
tables of Chriſnabouram remove the uncertainty, as they give 
the equation of the centre for every degree of the mean mo- 
tion, and make it nearly as the fine of the diſtance from the 

apogee. 

TEX do ſo, however, only nearly; and it will be found on 
trial, that there is, in the numbers of the table, a ſmall, but re- 
cular variation from this law, which is greateſt when the ar- 
gument is 30?, though even there it does not amount to a mi- 
nute. The ſun's equation, for inſtance, which, when greateſt, 
or when the argument is 9go?, is, by theſe tables, 25, 10, 32, 
ſhould be, when the argument is 30“, juſt the half of this, or 

„ 5% 10”, did the numbers in the table follow exactly the 

ratio 


la lune 9ffenſee du dragon. Whether it be that we have borrowed theſe abſurdities from 
India, along with aſtrology, or if the popular theory of eclipſes has, at firſt, been every 
where the ſame, the moon's node is alto known with us by the name of the 44 dd. 
conis. In general, however, the ſignification of the terms in theſe rules, to far as we 
know it, is more rational. In one of them we may remark conſiderable refine miert; 
ayanangſam, which is the name for the reduction made on the ſun's longitude, on accu 
of the preceſſion of the equinoxes, is compounded from ayanam, a courſe, and ang/« 
an atom. Mem. Acad. II. P. 251. The equinox is almoſt the only point not « dill 


© fy 


guiſhed by a viſible object, of which the cour/e or motion is computed in this 5 
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atio of the ſines of the argument. It is, however, 1*, 6, 3” : 
and this exceſs of 47 cannot have ariſen from any miſtake 
about the ratio of the ſine of 30“ to that of 90, which is 
hen to be that of 1 to 2, by a propoſition in geometry * 
much too ſimple to have been unknown to the authors of theſe 
tables. The rule, therefore, of the equations, being propor- 
tional exactly to the fines of the argument, is not what was 
followed, or intended to be followed, in the calculation of 
them. The differences, alſo, between the numbers computed 
by that rule, and thoſe in the tables, are perfectly regular, de- 
creaſing from the point of 30?, both ways toward the begin- 
ning and end of the quadrant, where they vanith altogether. 

TugsE obſervations apply alſo to the tables of Narſapur , 
and to the moon's equations, as well as to the ſun's, with a cir- 
cumſtance, however, which is not eaſily accounted for, vis. 
that the differences between the numbers calculated by M. Cas- 
$INI's rule, and thoſe in the tables, are not greater in the caſe 
of the moon than of the ſun, though the equation of the latter 
be more than double that of the former. They apply alſo to 
the tables manda of the planets, where the equations are greater 
than the ratio of the ſines of their arguments requires, the ex- 
ceſs being greateſt at 30®, and amounting to ſome minutes in 
the equations of Saturn, Jupiter and Mars, in which laſt it is 
greateſt of all. 

53. THouGHn, for theſe reaſons, it is plain, that the rule of 
M. Cassixi is not the ſame with that of the Brahmins, it cer- 
tainly includes the greater part of it; and if the latter, what- 
ever 1t may have been, were expreſſed in a ſeries, according to 
the methods of the modern analyſis, the former would be the 
hrſt term of that ſeries. We are not, however, much advanced 


in our inquiry in conſequence of this remark ; for the firſt 


terms of all the ſeries, which can, on any hypotheſis, expreſs 
Vox. H. 2 the 


* Evc, Lib. IV. Prop. 1 2 
} See theſe tables, Aſt. Ind. p. 414. 
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the relation of the equation of the centre to the anomaly of; 
planet, are ſo far the ſame, that they are proportional to the ſine 
of that anomaly; and it becomes therefore neceſſary to ſearch 
among theſe hypotheſes, for that by which the ſeries of 
{mall differences, deſcribed above, may be beſt repreſented, 
It 1s needleſs to enter here into any detail of the reaſonings 
by which this has been done, and by which I have found, 
that the argument in the table bears very nearly the ſam: 
relation to the correſponding numbers, that the anomaly 
of the eccentric does to the equation of the centre. By the 
anomaly of the eccentric, however, I do not mean the angle 
which is known by that name in the ſolution of Keerex's 
problem, but that which ſerves the ſame purpoſe with it, 
on the ſuppoſition of a circular orbit, and an uniform an- 
gular motion about a point which is not the centre of that 
orbit, but which is as diſtant from it, on the one fide, as 
the earth (or the place of the obſerver) is on the other. It is 
the angle, which, in ſuch an orbit, the line drawn from the 
planet to the centre, makes with the line drawn from thence to 
the apogee ; and the argument in the Indian tables coincides 
with this angle. 

Tar1s hypotheſis of a double eccentricity, is certainly not the 
ſimpleſt that may be formed with reſpec to the motion of the 
heavenly bodies, and is not what one would expect to meet with 
here; but it agrees ſo well with the tables, and gives the equa- 
tions from the arguments ſo nearly, eſpecially for the moon and 
the planets, that little doubt remains of its being the real hy. 
potheſis on which theſe tables were conſtructed *. 


54- Or 


„ug formula deduced from this hypotheſis, for calculating the equation of the ces. 
tre from the anomaly of the eccentric, is the following: Let x be the equation of te 
centre, © the anomaly of the eccentric, e the eccentricity of the orbit, or the tangent © 


ce fin, 2e Jin. 59 
half the greateſt equation; then „ = 2e /in.6+ 2c" ne + 2 + &c. 
3 a 
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54. Or this, the method employed to calculate the place of 
any of the five planets from theſe tables, affords a confirma- 
con. But, in reaſoning about that method, it is neceſſary to 
put out of the queſtion the uſe that is made of the parallax of 
the annual orbit, or of the ſchigram, in order to have the ar- 
gument for finding the equation of the centre, which is evi- 
dently faulty, as it makes that equation to be affected by a 
quantity, (the parallax of the annual orbit), on which it has 
in reality no dependence. To have the rule free from error, it 
is to be taken, therefore, in the caſe when there is no parallax 
of the annual orbit, that is, when the planets are in oppoſition 
or conjunction with the ſun. In that caſe, the mean anomaly 
is firſt corrected by the ſubtraction or addition of half the 
equation that belongs to it in the table. It then becomes the 
true argument for finding, from that ſame table, the equation 
of the centre, which 1s next applied to the mean anomaly, to 
have the true. Now, this agrees perfectly with the concluſion 
above ; for the mean anomaly, by the ſubtraction or addition 
of half the equation belonging to it in the table, is converted, 
almoſt preciſely, into the anomaly of the eccentric, and be— 
comes therefore the proper argument for finding out the equa- 


tion, which 1s to change the mean anomaly into the true *. 
There can be no doubt, of conſequence, that the concluſion 


we have come to is ſtrictly applicable to the planets, and that 
the orbit of each of them, in this aſtronomy, is ſuppoſed to 
be a circle, the earth not being in its centre, but the angular 


2 2 velocity 


* Tarts method of calculation is ſo nearly exact, that even in the orbit of Mars, the 
equation calculated from the mean anomaly, rigorouſly on the principle of his angular 
motion being uniform, about a point diſtant from the centre, as deſcribed above, will 
rarely differ a minute from that which is taken out from the Indian tables by this rule. 
It was remarked, ($ 37.) that it is not ealy to explain the rules for finding the argument 
of the equation of the centre, for the planets. What is ſaid here explains fully one part 
of that rule, viz. the correction made by half the equation manda ; the principle on 


which the other part proceeds, ig. the correction by half the equation am, is (till 
uncertain. | 
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velocity of the planet being uniform about a certain point, 2. 
far from that centre on the one ſide, as the earth is on the op 
poſite. 

55. BETWEEN the ſtructure of the tables of the equation, 
of the ſun and moon, and the rules for uſing them, there ;. 
not the ſame conſiſtency; for in both of them, the argument, 
which we have found to be the eccentric anomaly, is ne. 
vertheleſs treated as the mean. So far as concerns the ſun, tl. 
leads to nothing irreconcilable with our ſuppoſition, becauſe th: 
ſun's equation being ſmall, the difference will be inconſiderable, 
whether the argument of that equation be treated as the eccen- 
tric or the mean anomaly, | 

Bur it is otherwiſe with reſpec to the moon, where the dit. 
ference between conſidering the argument of the equation as 
the mean, or as the eccentric anomaly, is not inſenſible. The 
authority of the precepts, and of the tables, are here oppoſed 
to one another; and we can decide in favour of the latter, only 
becauſe it leads to a more accurate determination of the moon's 
place than the former. It would indeed be an improvement on 
their method of calculation, which the Brahmins might make 
conſiſtently with the principles of their own aſtronomy, to ex. 
tend to the moon their rule for finding the equation of the 
centre for the planets. They would then avoid the palpabl: 
error of making the maximum of the moon's equation at the 
time when her mean anomaly is go“, and would aſcertain her 
place every where with greater exaQtneſs. It is probable that 
this is the method which they were originally directed to 
follow. | | 

56. From the hypotheſis which is thus found to be the baſis 
of the Indian aſtronomy, one of the firſt concluſions which pre- 
ſents itſelf, is the exiſtence of a remarkable affinity between 
the ſyſtem of the Brahmins and that of ProLemy. It 


the latter, the ſame thing was ſuppoſed for the five planets, 
that 
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chat appears in the former to have been univerſally eſtabliſhed, 
vis, that their orbits were circles, having the earth within 
them, but removed at a ſmall diſtance from the centre, and 
that each planet defcribed the circumference of its orbit, not 
with an uniform velocity, but with one that would appear uni- 
form, if it were viewed from a point as far above the centre of 
the orbit, as that centre is above the earth. This point was, in 
the language of PToLEMY's aſtronomy, the centre of the 
Equant. 

Now, concerning this coincidence, it is the more difficult to 
judge, as, on the one hand, it cannot be aſcribed to accident, 
and, on the other, it may be doubted, whether it ariſes neceſ- 
farily out of the nature of the ſubject, or is a conſequence of 
ſome unknown communication between the aſtronomers of 
India and of Greece. 

Tus firſt hypotheſis by which men endeavoured to explain 
the phenomena of the celeſtial motions, was that of a uniform 
motion in a circle, which had the earth for its centre. This 
hypotheſis was, however, of no longer continuance than till 
inſtruments of tolerable exactneſs were directed to the heavens. 
It was then immediately diſcovered, that the earth was not the 
centre of this uniform motion ; and the earth was therefore 
ſuppoſed to be placed at a certain diſtance from the centre of 
the orbit, while the planet revolved in the circumference of it 
with the ſame velocity as before. Both theſe ſteps may be ac- 
counted neceſſary ; and in however many places of the earth, 
and however cut off from mutual intercourſe, aſtronomy had 
begun to be cultivated, I have no doubt that theſe two ſuppo- 
tions would have ſucceeded one another, juſt as they did 
among the Greek aſtronomers. 


Bur when more accurate obſervations had ſhewn the inſufli- 


ciency even of this ſecond hypotheſis, what ought naturally to 
be the third, may be thought not quite ſo obvious ; and if the 
Greeks made choice of that which has been deſcribed above, it 


may 
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may ſeem to have been owing to certain metaphyſical Notion: 
concerning the ſimplicity and perfection of a circular and uni. 
torm motion, which inclined them to recede from that ſuppo. 
fition, no farther than appearances rendered abſolutely neceſ. 
ſary. The ſame coincidence between the ideas of metaphyſics 
and aſtronomy, cannot be ſuppoſed to have taken place in 
other countries; and therefore, where we find this third hypo- 
theſis to have prevailed, we may conclude that it was borrowed 
from the Greeks. 

57. THOUGH 1t cannot be denied, that, in this reaſoning, there 
is ſome weight, yet it muſt be obſerved, that the introduction 
of the third hypotheſis did not reſt among the Greeks altoge- 
ther on the coincidence above mentioned. It was one ſuited to 
their progreſs in mathematical knowledge, and offered almoſi 
the only ſyſtem, after the two former were exploded, which 
rendered the planetary motions the ſubject of geometrical rea- 
ſoning, to men little verſed in the methods of approximation, 
This was the circumſtance then, which, more than any other, 
probably influenced them in the choice of this hypotheſis, 
though we are not to look for it as an argument ſtated in their 
works, but may judge of the influence it had, from the fre- 
quency with which, many ages afterwards, the &y:wareyru 


_ of KEPLER's ſyſtem was objected to him by his adverſaries ; an 
objection to which that great man ſeemed to pay more attention 


than it deſerved. 

THERE is reaſon therefore to think, that in every country 
where aſtronomy and geometry had neither of them advanced 
beyond a certain point, the hypotheſis of the equant would ſuc- 
ceed to that of a ſimple eccentric orbit, and therefore cannot 
be admitted as a proof, that the different ſyſtems in which it 
makes a part, are neceſſarily derived from the ſame ſource. 
Some other circumſtances attending this hypotheſis, as It 18 
found in the Indian tables, go ſtill farther, and ſeem quite in- 


conſiſtent with the ſuppoſition that the authors of theſe tables 
| derivec 
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derived it from the aſtronomers of the weſt. For, fit, It is ap 
plied by them to all the heavenly bodies, that is, to the ſun and 
moon, as well as the planets. With PTrolEMx, and with all 
thoſe who founded their ſyſtems on his, it extended only to the 
latter, inſomuch that KeeLeR's great reformation in aſtro- 
nomy, the difcovery of the elliptic orbits, began from his 
proving, that the hypotheſis of the equant was as neceſſary to 
he introduced for the ſake of the ſun's orbit, as for thoſe of 
the planets, and that the eccentricity in both caſes, muſt be 
biſected. It is, therefore, on a principle no way different from 
this of KEPLER, that the tables of the ſun's motion are com- 
puted in the Indian aſtronomy, though it muſt be allowed, that 
the method of uſing them is not perfectly conſiſtent with this 
idea of their conſtruction. 

2dly, Tux uſe made of the anomaly of the eccentric in theſe 
tables, as the argument of the equation of the centre, 1s alto- 
gether peculiar to the Indian aſtronomy. Prorzux's ta- 
bles of that equation for the planets, though they proceed on 
the ſame hypotheſis, are arranged in a manner entirely diffe- 
rent, and have for their argument the mean anomaly. The 
angle which we call the anomaly of the eccentric, and which is 
of ſo much uſe in the Indian tables, is not employed at all in 
the conſtruction of his “, nor, I believe, in thoſe of any other 
| aſtronomer till the time of KRPLER; and even by Krit 
was not made the argument of the equation to the centre. The 
method, explained above, of converting the mean anomaly into 
that of the eccentric, and conſequently into the argument of 
the equation, is another peculiarity, and though ſimple and 
ingenious, has not the accuracy ſuited to the genius of the 
Greek aſtronomy, which never admitted even of the beſt ap- 
proximation, when a rigorous ſolution could be found ; and, 
on the whole, if the reſemblance of theſe two ſyſtems, even 
with all the exceptions that have been ſtated, muſt ſtill be aſcribed 


to 
* Almageſt. lib. XI. cap. 9. & 10, 
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to ſome communication between the authors of them, that com. 
munication 1s more likely to have gone from India to Greece 
than in the oppoſite direction. It may perhaps be thought 0 
favour this laſt opinion, that PToLEMyY has no where demon. 
ſtrated the neceſſity of aſſigning a double eccentricity to the 
orbits of the planets, and has left room to ſuſpeR, that auth. 
rity, more than argument, has influenced this part of his 
ſyſtem. 

58. In the tables of the planets, we remarked another equation, 
( /chigram) anſwering to the parallax of the earth's orbit, or the 
difference between the heliocentric and the geocentric place of 
the planet. This parallax, if we conceive a triangle to be 
formed by lines drawn from the ſun to the earth and to the 
planet, and alſo from the planet to the earth, is the angle of 
that triangle, ſubtended by the line drawn from the ſun to the 
earth. And fo, accordingly, it is computed in theſe tables; for 
if we reſolve ſuch a triangle as is here deſcribed, we will find 
the angle, ſubtended by the earth's diſtance from the ſun, coin- 
cide very nearly with the ſchigram. | 

THE argument of this equation 1s the difference between the 
mean longitude of the ſun and of the planet. The orbits are 
ſuppoſed circular ; but whether the inequality in queſtion was 
underſtood to ariſe from the motion of the earth, or from the 
motion of the planet in an epicycle, the centre of which re- 
volves in a circle, is left undetermined, as both hypotheſes may 
be ſo adjuſted as to give the ſame reſult with reſpect to this in- 
equality. The proportional diſtances of the planets from the 
earth or the ſun, may be deduced from. the tables of theſe equa- 
tions, and are not far from the truth. 

59. Tux preceding calculations muſt have required the aſ- 
ſiſtance of many ſubſidiary tables, of which no trace has yet 
been found in India. Beſides many other geometrical propoſi- 
tions, ſome of them alſo involve the ratio, which the diameter 


of a circle was ſuppoſed to bear to its circumference, but which 
we 
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we would find it impoſſible to diſcover from them exaclly, on 
account of the ſmall quantities that may have been neglected 
in their calculations. Fortunately, we can arrive at this know- 
ledge, which is very material when the progreſs of geo- 
metry is to be eſtimated, from a pallage in the Ayeen Al- 
lery, where we are told, that the Hindoos ſuppoſe the dia- 
meter of a circle to be to 1ts circumference as 1250 to 3927 *, 
and where the author, who knew that this was more accurate 
than the proportion of ARCHIMEDES, (7 to 22), and believed it to 
be perfectly exact, expreſſes his aſtoniſhment, that among fo ſim- 
ple a people, there ſhould be found a truth, which, among the 
wiſeſt and moſt learned nations, had been ſought for in vain. 
THE proportion of 1250 to 3927 18 indeed a near ap- 
proach to the quadrature of the circle; it differs little from 
that of Mrius, 113 to 355, and is the ſame with one 
equally remarkable, that of f to 3.1416. When found in 
the ſimpleſt and moſt elementary way, it requires a poly- 
gon of 768 ſides to be inſcribed in a circle; an operation 
which cannot be arithmetically performed without the know- 


ledge of ſome very curious properties of that curve, and, at 


leaſt, nine extractions of the ſquare root, each as far as ten 
places of decimals. All this muſt have been accompliſhed in 
india; for it is to be obſerved, that the above mentioned 
proportion cannot have been received from the mathemati- 
cians of the weſt. The Greeks left nothing on this ſubject more 
accurate than the theorem of ARCHIMEDES; and the Ara- 
bian mathematicians, ſeem not to have attempted any nearer 


approximation. The geometry of modern Europe can much 


leſs be regarded as the ſource of this knowledge. MeTivus and 
VieTA were the farſt, who, in the quadrature of the circle, 
iurpalſed the accuracy of ARCHIMEDES ; and they flouriſhed 


at the very time when the Inſtitutes of AK BAR were collected 
in India, 


Vol. II. 


| a a | 00, ON 
* Ayecen Akbery, Vol. III. p. 32. 
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60. On the grounds which have now been explained, the 
following general concluſions appear to be eſtabliſhed. 


I. THE obſervations on which the aſtronomy of India is found. 
ed, were made more than three thouſand years before the Chri. 
{tian era; and, in particular, the places of the ſun and moon, at the 


beginning of the Calyougham, were determined by actual oh. 
ſervation. | 


THr1s follows from the exact agreement of the radical places 
in the tables of Tirvalore, with thoſe deduced for the ſame 
epoch from the tables of DE LA CAILLE and Mays, and eſpe- 
cially in the caſe of the moon, when regard is had to her acce- 
leration. It follows, too, from the poſition of the fixed ſtars in 
reſpect of the equinox, as repreſented in the Indian zodiac; 
from the length of the ſolar year ; and, laſtly, from the poſi- 
tion and form of the orbits of Jupiter and Saturn, as well as 
their mean motions ; in all of which, the tables of the Brah.- 
mins, compared with ours, give the quantity of the change 
that has taken place, juſt equal to that which the action of the 
planets on one another may be ſhown to have produced, in the 
{pace of forty-eight centuries, reckoned back from the beginning 
of the preſent. 

Two other of the elements of this aſtronomy, the equation 
of the ſun's centre, and the obliquity of the ecliptic, when 
compared with thoſe of the preſent time, ſeem to point to a 
period {till more remote, and to fix the origin of this aſtronomy 
1000 or 1200 years earlier, that is, 4300 years before the Chri- 
{tian era; and the time neceſſary to have brought the arts of 
calculating and obſerving to ſuch perfection as they muſt have 
attained at the beginning of the Calyougham, comes in ſupport 
of the ſame concluſion. 

Or ſuch high antiquity, therefore, muſt we ſuppoſe the ori. 


gin of this aſtronomy, unleſs we can believe, that all the coin: 
cidence* 
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cidences which have been enumerated, are but the effets of 
chance; or, what indeed were ſtill more wonderful, that, ſome 
ages ago, there had ariſen a NewToN among the Brahmins, to 
diſcover that univerſal principle which connects, not only the 
moſt diſtant regions of ſpace, but the moſt remote periods of 
duration; and a DE LA GRANGE, to trace, through the im— 
menſity of both, its moſt ſubtle and complicated operations. 

II. THoucH the aſtronomy which is now in the hands of 
the Brahmins, 1s ſo ancient in 1ts origin, yet it contains many 
rules and tables that are of later conſtruction. 

Tur firſt operation for computing the moon's place from the 
tables of Tirvalore, requires that 1,600,984 days thould be ſub- 
tracted from the time that has elapſed ſince the beginning of 
the Calyougham, which brings down the date of the rule to 
the year 1282 of our era. At this time, too, the place of the 
moon, and of her apogee, are determined with ſo much exact- 
neſs, that 1t muſt have been done by obſervation, either at the 
inſtant referred to, or a few days before or after it. At this 
tune, therefore, it 1s certain, that aſtronomical obſervations 
were made 1n India, and that the Brahmins were not, as they 
are now, without any knowledge of the principles on which 
their rules are founded. When that knowledge was loſt, will 
not perhaps be eaſily aſcertained ; but there are, I think, no 


circumſtances in the tables from which we can certainly infer 


the exiſtence of it at a later period than what has juſt been 
mentioned ; for though there are more modern epochs to be 
tound in them, they are ſuch as may have been derived from 
the moſt ancient of all, by help of the mean motions in the 
tables of Chriſnabouram *, without any other {kill than is re- 
quired to an ordinary calculation. Of theſe epochs, beſide what 
have been occaſionally mentioned in the courſe of our remarks, 
there is one (involved in the tables of Narſapur) as late as the 
year 1656, and another as early as the year 78 of our era, 


4 4 2 which 


* Aft. Ind. p. 307, 
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which marks the death of SALIVAGA NAM, one of their Princes, 
in whole reign a reform 1s ſaid to have taken place in the me. 
thods of their aſtronomy. There 1s no reference to any inter. 
mediate date, from that time to the NIE of the Caly- 
ougham. 

Tun parts of this aſtronomy, therefore, are not all of the 
ſame antiquity ; nor can we judge, merely from the epoch to 
which the tables refer, of the age, to which they were originally 
adapted. We have ſeen, that the tables of Chriſnabouram, 
though they profeſs to be no older than the year 1491 of our 
era, are, in reality, more ancient than the tables of Tirvalore, 
which are dated from the Calyougham, or at leaſt have under- 
gone fewer alterations. This we concluded from the flow mo- 
tion given to the moon, in the former of theſe tables, which 
agreed, with ſuch wonderful preciſion, with the ſecular equa- 
tion applied to that planet by MAYER, and explained by M. 
DE LA PLACE. 

Bor it appears, that neither the tables of Tirvalore or Chriſ- 
nabouram, nor any with which we are yet acquainted, are the 
moſt ancient to be found in India. The Brahmins conſtantly 
refer to an aſtronomy at Benares, which they emphatically 
ſtyle the ancient *, and which they ſay is not now underſtood 
by them, though they believe it to be much more accurate than 
that by which they calculate. That it is more accurate, is 
improbable; that it may be more ancient, no one who has duly 
attended to the foregoing facts and reaſonings, will think im- 
poſſible ; and every one, I believe, will acknowledge, that no 
greater ſervice could be rendered to the learned world, than 
to reſcue this precious fragment from obſcurity. If that is 
ever to be expected, it is when the zeal for knowledge has 
formed a literary ſociety among our countrymen in Bengal, 
and while that ſociety is directed by the learning and abi- 
lities of Sir WILLIAM Jones. Indeed, the farther difcove- 

ries 

* Aſt. Ind. p. 309. M. LE Gexr:L, Mem. Acad. Scien. 1772. P. II. p. 221. 
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tes which may be made with reſpect to this ſcience, do not in- 
tereſt merely the aſtronomer and the mathematician, but every 
one who delights to mark the progreſs of mankind, or is curious 
to look back on the ancient inhabitants of the globe. Ir is 
through the medium of aſtronomy alone that a few rays from 
thoſe diſtant objects can be conveyed in ſafety to the eye of a 
modern obſerver, ſo as to afford him a light, which, though it 
be ſcanty, is pure and unbroken, and free from the falſe co- 
lourings of vanity and ſuperſtition. 

III. Tux baſis of the four ſyſtems of aſtronomical tables 
which we have examined, 1s evidently the ſame. 

Tuovon theſe tables are ſcattered over an extenſive country, 
they ſeem to have been all originally adapted, either to the ſame 
meridian, or to meridians at no great diſtance, which traverſe 
what we may call the claſſical ground of India, marked by the 
ruins of Canoge, Palibothra and Benares. They contain rules 
that have originated between the tropics ; whatever be their 
epoch, they are all, by their mean motions, connected with that 
of the Calyougham ; and they have beſides one uniform cha- 
rater which it is perhaps not eaſy to deſcribe. Great ingenuity 
has been exerted to fimplify their rules ; yet, in no inſtance al- 
moſt, are they reduced to the utmoſt ſimplicity ; and when 
it happens that the operations to which they lead are extreme- 
ly obvious, theſe are often involved in an artificial obſcu- 
rity. A Brahmin frequently multiplies by a greater number than 
is neceſſary, where he ſeems to gain nothing but the trouble of 
dividing by one that is greater in the ſame proportion; and he 
calculates the era of SALIVAGANAM with the formality of as 
many diſtin operations as if he were going to determine the 
_ moon's motion ſince the beginning of the Calyougham. The ſame 
ſpirit of excluſion, the ſame fear of communicating his knowledge, 
lems to direct the calculus which pervades the religion of the 
Brahmin ; and, in neither of them, is he willing to receive or 
to impart inſtruction. With all theſe circumſtances of reſem- 


blance, 
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blance, the methods of this aſtronomy are as much diverſe, 
as we can ſuppoſe the ſame ſyſtem to be, by paſſing through the 
hands of a ſucceſſion of ingenious men, fertile in reſources, and 
acquainted with the variety and extent of the ſcience which they 
cultivated. A ſyſtem of knowledge, which is thus affimilateq 
to the genius of the people, that is diffuſed fo widely among 
them, and diverſified ſo much, has a right to be regarded. 
either as a native, or a very ancient inhabitant of the country 
where it is found. 
IV. Tux conſtruction of theſe tables implies a great know- 
ledge of geometry, arithmetic, and even of the theoretical par: 
of aſtronomy. 
IN proof of this, it is unneceſſary to recapitulate the re- 
marks that have been already made. It may be proper, how- 
ever, to add, that the method of calculating eclipſes, to which 
theſe tables are ſubſervient, is, in no reſpect, an empirical one, 
founded on the mere obſervation of the intervals at which 
eclipſes return, one after another, in the ſame order. It 1; 
indeed remarkable, that we find no trace here of the pe— 
riod of 6585 days and 8 hours, or 223 lunations, the Saro: ot 
the Chaldean aſtronomers, which they employed for the pre- 
dition of eclipſes, and which (obſerved with more or leſs ac- 
curacy) the firſt aſtronomers every where muſt have employed, 
before they were able to analyſe eclipſes, and to find out the 
laws of every cauſe contributing to them. That empirical me- 
thod, if it once exiſted in India, is now forgotten, and has 
long ſince given place to the more ſcientific and accurate one, 
which offers a complete analyſis of the phenomena, and calcu 
lates, one by one, the motions of the ſun, of the moon, and ot 
the node. | 

Bur what, without doubt, is to be accounted the greateli 
refinement in this ſyſtem, is the hypotheſis employed in calcu- 
lating the equations of the centre for the ſun, moon and pla. 


nets, that, vis. of a circular orbit having a double eccentricity, 
| or 
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or having its centre in the middle, between the earth and the 
point about which the angular motion is uniform * If to this 
we add the great extent of geometrical knowledge requiſite to 


combine 


Ir ſhould have been remarked before, that M. Bart has taken notice of the ang. 
logy between the Indian method of calculating the places of the planets, and Pro- 
ey's hypotheſis of the equant, though on different principles from thoſe that 
ave been followed here, and ſuch as do not lead to the ſame concluſion. In treating 
of the queſtion, whether the ſun or earth has been ſuppoſed the centre of the planetary 
motions by the authors of this aſtronomy, he ſays, “Ils ſemblent avoir reconnu que les 
deux inégalités (VEquation du centre et la parallaxe de Porbe annuel) etoient vues de 
« Jeux centres differens; et dans Pimpoſſibilite on ils Etoient de determiner et le lieu ct 
a diſtance des deux centres, ils ont imagine de rapporter les deux inẽgalités à un point 
qui tint le milieu, c'eſt-à-dire, à un point également éloigné du ſoleil, et de la terre. 
Ce nouveau centre reſemble aſſez au centre de PEquant de Protemest. ( Att. Ind. 
Diſc. Prel. p. 69.) The fictitious centre, which M. BaitLy compares with the equant 
of Prol Eur, is therefore a point which biſects the diſtance between the ſun and earth, 
and which, in ſome reſpects, is quite different from that equant; the fiftitious centre, 
which, in the preceding remarks, is compared with the equant of Pror Rur, is a 
point of which the diſtance from the earth is biſected by the centre of the orbit, 
preciſely as in the caſe of that equant. M. BarLLy draws his concluſion from the uſe 
made of half the equation chi ram, as well as half the equation manda, in order to find 
the argument of this laſt equation. The concluſion here is eſtabliſhed, by abſtracting 
altogether from the former, and conſidering the caſes of oppoſitions and conjunctions, 
when the latter equation only takes place. If, however, the hypotheſis of the equant 
ſhall be found of importance in the explanation of the Indian aftronomy, it mutt be 
allowed that it was firſt ſuggeſted by M. BILLY, though in a ſenſe very different from 
what it is underſtood in here, and from what it was underflood in by ProlEMx. 

Fox what farther relates to the parts of the aſtronomy of Chaldea and of Greece, 
which may be ſuppoſed borrowed from that of India, I muſt refer to the 10th Chap. 
of the Aflronomie Indienne, where that ſubject is treated with great learning and 
ingenuity. After all, the ſilence of the ancients with reſpect to the Indian aſtro- 
nomy, is not eaſily accounted for. The firſt mention that is made of it, is by the 
Arabian writers; and M. BarLLy quotes a very ſingular paſſage, where Massoupi, an 
author of the 12th century, ſays, that Bxama compoled a book, entitled, Sind. IIind, that 
„ Of the Age of Ages, from which was compoſed the book Maghi/ti, and from thence the 
Aimageſl of Protemy. Aſt. Ind. Diſc. prel. p. 175. ; 

Tur fabulous air of this paſſage is, in ſome meaſure, removed, by comparing it with 
one from AgvLraractus, who ſays, that, under the celebrated AL Martmon, the 7th 
half of Babylon, (about the year 813 of our era) the aſtronomer Hanasn compoled 
hre ſets of aſtronomical tables, one of which was ad regulas Sind Hind ; that is, as 
Mr Cos raxp explains it, according to the rules of ſome Indian treatiſe of aſtronomy. 
(Aſiatic Miſcel. Vol. I. p- 34-) The Sind-Hind is therefore the name of an aſtronomical 
book that exiſted in India in the time of HasAsu, and the fame, no doubt, which Mas- 
*0UD1 fays was aſcribed to BRAU. 


192 REMARKS on the, &c, 


combine this, and the other principles of their aſtronomy together, 
and to deduce from them the juſt conclufions ; the poſſeſſion of 
a calculus equivalent to trigonometry ; and, laſtly, their ap- 
proximation to the quadrature of the circle, we {hall be af, 
niſhed at the magnitude of that body of ſcience, which muſt 
have enlightened the inhabitants of India in ſome remote age, 
and which, whatever it may have communicated to the weſtern 
nations, appears to have received nothing from them. 

SUCH are the concluſions that feem to me to follow, with 
the higheſt probability, from the facts which have been ated, 
They are, without doubt, extraordinary; and have no other 
claim to our belief, except that, as 1 think has been fully 
proved, their being falſe were much more wonderful than their 
being true. There are but few things, however, of which the 
contrary is impoſſible. It muſt be remembered, that the 
whole evidence on this ſubject is not yet before the public, and 
that the repoſitaries of Benares may contain what is to confirm 
or to invalidate theſe obſervations, 
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XIV. On the RESOLUTION of INDETERMINATE PRO. 
BLE MS. By FOHN LESLIE, A. M. 


Read by Mr PLAYFAIR, Dec. 1. 1788.] 


T is a fundamental principle in Algebra, that a problem ad 
mits of ſolution, when the number of independent equa- 
tions is equal to that of the unknown quantities. If ſimple ex- 
preſſions only occur, the anſwers will always be found in num- 
bers, either whole or fractional. But if the higher functions 
be concerned, the values of the unknown quantities will com- 
monly be involved in ſurds, which it is impoſſible to exhibit on 
any arithmetical ſcale, and to which we can only make a re- 
peated approximation. Hence the origin of that branch of 
analyſis which 1s employed in the inveſtigation of thoſe pro- 
blems, where the number of unknown quantities exceeds that of 
the propoſed equations, but where the values are required in 
whole or fractional numbers. The ſubject is not merely an ob- 
jet of curioſity ; it can be applied with advantage to the 
higher calculus. Yet the doctrine of indeterminate equations 
las been ſeldom treated in a form equally ſyſtematic with the 
other parts of algebra. The ſolutions commonly given are de- 
void of uniformity, and often require a variety of aſſumptions. 
The object of this paper is to reſolve the complicated expreſſions 
which we obtain in the ſolution of indeterminate problems, into 
imple equations, and to do ſo, without framing a number of 
aſſumptions, by help of a ſingle principle, which, though ex- 
tremely ſimple, admits of a very extenſive application. 
Vol. II. h h LRV 
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LET Ax B be any compound quantity equal to another 
CXD, and let be any rational number aſſumed at ples 
ſure ; it is manifeſt that, taking equimultiples, AX = CXnV, 


If, therefore, we ſappoſe, that A = D, it muſt follow, tha 
| C 


mB S C, or B . Thus two equations of a lower dimen. 
ſion are obtained. If theſe be capable of farther decompoß. 
tion, we may aſſume the multiples = and þ, and form four 
equations ſtill more ſimple. By the repeated application of til. 
principle, an higher equation, if it admit of divitors, will be 
reſolved into thoſe of the firſt order, the number of which 
will be one greater than that of the multiples aſſumed. Hence 
the number of ſimple equations into which a compound ex- 
preſſion can be reſolved, is equal to the ſum of the exponent; 
of the unknown quantities in the higheſt term. Wherefore à 
problem can be ſolved by the application of this principle, only 
when the aggregate ſum, formed by the addition of the expo- 
nents in the higheſt terms of the ſeveral equations propoſed, is 
at leaſt equal to the number of the unknown quantities, toge- 
ther with that of the aſſumed multiples. 

Wx ſhall illuſtrate the mode of applying our principle, in 
the ſolution of ſome of the more general and uſeful problems 
connected with this branch of analyſts. 


PROBLEM I. 


Let it be required to find two rational numbers, the difference if 
the ſquares of which ſhall be a given number. 


LET the given number be the product of a and b; then by 
hypotheſis, x*—y* = ab; but theſe compound quantities admit 
of an eaſy reſolution, for (x+y) (x—y) = axb. If therefore we 
ſuppoſe x+y = ma, we ſhall obtain x—y = = ; where n is at- 

bitrary ' 
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bitrary, and if rational, x and y muſt alſo be rational. Tranſ— 
poſing the firſt equation, x = ma-, and reducing the ſe- 
cond, mx—my = b, and tranſpoſing mx = b+my, and therefore, 


hd: p - . b+my | * 
12 —=; whence by equality —= = ma—y, and reducing, 


Any = 1*a—-my, and tranſpoſing 2my e-, whence y = 


4 15 
Etro ; but x = ma—y, conſequently x = = {7 Ii 
2”M m 
b+a 3 — 


Supros it were required to find a number which, increaſed 
or diminiſhed by 10, would produce ſquares. It is obvious, 
that the number may be denoted, either by x*—10, or y*+10 ; 
whence à*— 10 = y*+1o, and tranſpoſing x*—y* = 5X4, and 
gm" +4 


21M 


applying the above formula, x = if M 2, then x = 6 


and the required number 26. 


PROBLEM II. 


o find two numbers, the ſum of the ſquares of which Hi be 
gh to the ſum of two given ſquares. 


By hypotheſis, K = , and tranſpoling x*—a* = 
—y*, and, by reſolving into factors, (x+a) (x—a) = 
b+)) (—y); whence, by ſubſtitution, x+a = mb—mny, and 

b+y 


x—4 = Tranſpoſing the firit equation, » = mb—my—a; 


reducing the ſecond, mx—ma = b+y, and tranſpoſing, mx = 


A mad-bÞ+ y 
- whence, ———== 
m | 


Hi 


nag, and therefore x = 


M175 — a, and na- AN a 1 — Wy —- Md, and tranſ— 
hh 2 poſing 
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poling my + = mwh—2ma—b, that is, 3 


m*b-—2ma—b 


NT - Bur xXx = mb— my—a, and ſubſtituting, F-7 


m*a+2mb—a a 
. Thus, if a=s, and 5 10, and n S 2; then 
4. 10—4.5— 10 4. 5+4.10— 
yJ==—= 2 — 2, and x'= : = 11; but (11) 


(2) = 125: = (io GN. 
Cor. Ir h S o, we ſhall obtain two ſquares, the ſum of which 


2Md 2110 | 


ſhall be a given ſquare. For y = — — +, dr 


m* a—a a 4. 10 
er. Thus, if a= 10, and m = 2, then y = : 


= 8, and 


* 5 = 6, but 6436 = 100. 


PROD LE NM. 


To find two rational numbers, the ſquares of which, together wit! 
any given multiple of their product, ſhall be equal to a given ſquare. 


By hypotheſis, x*+y*+bxy = , and tranſpoſing x*+bry = 
a-, and reſolving into factors, x(x+by) = (a+)(a--1); 


| . | a+} 
whence, by aſſumption, x+by = ma—my, and x = —=: 


Mari 


Tranſpoſing the firſt equation, x = ma—my—by ; conſequent 


ly, 2 = ma—my—by, or a+y = ma—my—mby, and again 


by tranſpoſing, yr mb = ma—4; whence y = 


1 —1 a+y a ame 


Suppost 
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4+3 
4+60+1 


SUPPOSE à = 22, 6 = 3, and m= 2, then x = 
| | 


X 22 


—1 


= 14, and y = 2 X22 = 6. But 196 ＋36＋ 252 484 


= (22)* 


Cor. Ir b = 1, the hypotheſis will be x*+y*+xy = 4* ; and 


2m+1 8 —1 5 
x = ET; and y = ———Xa. Thus, if a = 13, and . 
— 6+1 * 22 423 —9—1 1 
= 3, then x ανfr 13 =7, andy == X13 = 


But 49+64+56 = 169 = (13). 


PROBLEM VV. 


To find two numbers, ſuch, that each, increaſed by unit, ſhall be a 
ſquare, and their ſum, increaſed by unit, a given ſquare. | 


LET the numbers be denoted by x*—1 and y*—rT, and 
the firſt condition will be obſerved. The laſt requires, that 
V—I+—1-+1, or a+ —1 = . By tranſpoſition, x*—1 
= 4—*, and by reſolution, (x+1)(x—1) = (a+y)(a—)); 
whence x+1 = ma—my, and mx—m = a+y. Tranſpoſing the 
firſt equation, x = ma—my—1; and tranſpoſing the ſecond, mx = 


a+ y+m 
, whence _ 


m 


avy+m 


m 


ann, and dividing, x = 


na—my—1, and reducing, a+y+m = na—my—m, or 


m a— 211-—a 
m*+1 


Wyty = ma—2m—a, and therefore = But 


— ay m NT2mA-—1 
e nee 


SUPPOSE 


—— — 2 


K —  — — a we > t— 
— . — 5 * — 
——ů— —— - > — — — = _— — * 
— — — 


— ER — 


— 
— 


—_—_—_ 


— p Ä 


— — 
— —— 


— — — 
2 —— —— 
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4+ 32-—1 


— — 


4+1 —- 7, and 


SUPPOSE a =8, and m = 2, then x = 


$—=4—8 
y = 2 = 4, and the numbers are 48 and 15 hy: 


48+15+1 = 64 = (8). 


PN OD EM V. 


To find two ſquares which, diminiſhed by unit, ſhall be in 4 given 
ratio. 


By hypotheſis, a: 6: : * —1:—1; whence the equation, 
ay— 4 = bx—b, and by reſolution, (ay+a)(y—1) = 
(bx-+b) (x—1) ; wherefore by aſſumption, ay+a = mr—n, and 
my—m = bx+b, Tranſpoſing the firſt, ay = --, and 


MX—=M-—A 


dividing y = —j—. Tranſpoſing the ſecond, my = 
bx+b+m, and dividing, y = — , wherefore, — — — 


bx+b4m 


„and reducing mx—m*—ma = abx+ab+na, that 


is, mu — aba = m*+ab+2ma, and therefore, x = 


> $ab+21ma __ bx+b+4m . 8 __ m*ab+2mb 
ut y =———, conlequently y =——7"* 


m ob * 


940+12 3 


2 — 


. 


SUPPOSE 4 = 2, 5 = 3, and n = 3; thenx = 


Cor. 1. Wurd the numbers x and y are very great, it is o. 
vious that the ratio of x*—1 to y*—1, will be nearly equal t' 
. iN 

that of * to j*; and conſequently the ratio of % to VS Wi 


be ſtill more nearly equal to that of x to y. If a and , belice, 
| Pe 
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be nearly equal, the approximation will be more accurate. 
Let n = a; then the denominator m*—ab will be ſmall, and 
therefore the fractions large; whence, by ſubſtitution, 


LINEN: a Lene 
* — A 2 . — 2 — — 


za+6: 30 Ta, nearly. 
Tuus 49 : VSO::1y7: 199::7: 05. whence 50 = 


-,07107, true to the laſt place. 


a+b 


Cor. 2. LET mM = : 


3 
- then n*—ab = ( 2): —aþ = (=) 7 
which, when u and 6 are ncarly equal, will be ſmall, and by 


+b6 by* | 

eee ( eee 

ſubſtitution, : i:: ab dF FEE 2 * , nearly; 
( 2 =) _ (= — 


icnce, by proper reductions, Ya: V:: F Loa Eb: 5 
10 Ta.. This formula is more intricate than the former, but 
mill more accurate. Thus, /: y1o : : 405+go0o0+100 : 500+ 


goo+81 = 1405 : 1481, and /o = 3,16209, true to the laſt 
place, 


PROBLEM: iI. 


Let it be required lo find a number, ſuch that, if given multiples 
Fit be increaſed by given numbers, the product f the fums ba be 


a /Juare, 


LEr (ex) (ex+b) = , by aſſumption ex+f = my, and 
AT. = =, Tranſpoſing the firſt equation, and dividing, 


T. 


e 


Reducing the ſecond, mgx+mb = , and tranſpo- 


ſing 
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ſing and dividing, x = =; whence, * = =, and te. 


mfg—meh, and conſequently, y = 2 == Alſo x = = = 
22 
m* g—e 


i 


SUPPOSE (7x+6)(2x+1) =. If m= 2, then x = — 21 


and y = = IO; but 20 & 5 = 100 = (10). 


Cor. LETe = 1, and g = 1; the hypotheſis will become 


- * 


(x+f/)(x++) = y*. In this caſe, we obtain x r, andy= 


— 6 : | 
— Thus, if (x+12)(x+2), where f = 12, and h = 2, 


: Ny 7 
and m = ; thenx = . =6,andpy=—— =12;but 
J 4 


18xX8 = 144 = (12)*. 


PROBLEM VII. 


Let it be required to find rational values of x and y, in the genera! 
quadratic, Ax*+Bx+C = . 
CASE I. When the firſt term is a ſquare. 


Suepose A = , when the expreſſion becomes 4a*x*+bx+ 
= „]; by tranſpoſition, bx+c = y*—a*x*, and reſolving into 


faQors, b(x+ —) = (y+ax)( 3 z whence, by aſſumption, 
5 
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4 _ = my—max, and b = =, Reducing the firſt equa- 


; 2 mabx+bx+c ; 
tion, bx+c = mby—mabx, and y = ———, Again, redu- 


cing the ſecond, mb = y+ax, and y = mb—ax; conſequently, 


mabx+bx+c 
———5ð5—8 


= = mb—ax, or mabx+bx+c = n'b-—mabx, and 


125 * 


therefore, x = F357 But y = mb—ax; therefore, y = 


m* ab* +mb* tac 
 2mab++b 


Sorroszk gr rer = , and my = 2; then x = 


4-49—14 __ nn 


= 64 = (8)*. 


Cir, 1. LET 4 = 1, the expreſſion becomes t e = ; 


Wl 7 © WP m*b* ub + FL 
and x = 3 and y — r Thus, if X*F4x+4. 
= F ads =3; then 1 2 = = and = =. 
— —— 5 — 1644 8 35 J = 16+4 — 53 


but 9+4. 3+4 = 25 = (5). 


Cor, 2. WHEN the third term is wanting, the expreſſion be 
comes a*x*+bx = z*; and in this caſe, the formula will be— 


f RE; mb m*abmb 
come by reduction, x = 5-—,, and y ===, Thus, if 


Iz — 2 * = 
9 +13 y*, and MM 25 then x 4.311 — 4.3＋ 


= 14; but 9. 1674.13 = 196 = (14); 


Vol. II. CE | CASE 


= 4 and y — 4:39+2-17 
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CASE II. When the third term is a ſquare, 


SUPPOSE C = e, and the expreſſion is ax*+bx+c = . By 
tranſpoſition, ax*+bx = y*—c*, and by reſolution, (ax+5)x — 


. +c 
(e)); whence by aſſumption, x = = and ax+þ — 
| 5 my — ue 
my—mc. But from the ſecond equation, x = — — —, conſe. 
my—mc—b 9e 1 — M mb ac 

quently, _ =", 5 whence y = , and x = 
e  2me+b 
* = ms | 

SUPPOSE 3x*+;5x+16 = , and n = 2; then x = 
16+ 
— =27, d ——.— = 38. But 3.(21)*+5.21+16 


= 1444 = (38). 
Cor. 1, LET U = o; then the expreſſion becomes ax*+: 


2MC m*c+ac 


and y = 


*, and x = . Thus, 2 ＋9 =»; 


1 


if m = 2, Xx == — 6, and === = 9. Bur 2.(6)*+9 
2 81 * (9. | 
Gor. 2. Ir b = o, and c =1; then ax*+1 = , andx= 
2m m? +a 


. and y = 7 Put a = n Id, and we ſhall obtain 


m * 


2m 2m* —4 3 
=—, and y =. Hence it is evident, that x and) 


will be expreſſed in whole numbers, when 2m is diviſible by 4. 


Call the quotient»; then x = , and y = mn—1 ; whence 
mn —1 I d : 

— = m , or n , which are the two firſt terms 

* n n 2M 


of 
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of the continued fraction denoting (n d), or ya. Thus, if | 
121 = j*3 then V12 =V(16—4) = 4— 1 and 1 


2 — 1 1 

2 &c. (1 

x = 2z and y = 4-2—I = 73 for I2.4+FI = 49 = 1 | 

Ir is to be remarked, that, when 4 = 1, the values of x and 

may be diſcovered from any given number of terms of the 
continued fraction. | 

Tavs, if 3x*+1 =; then 3 = v(4—1) = 2—:1 


oh 1 
4 &c.; 
whence x = 4, 15, 56, 209 &c. and y = 7, 26, 97, 362 &c. 
Ir a = m*+d, then x = —n, and y = —mn-=1 ; but the 


expreſſion ax*+1 = y*, will not be altered by changing the ſigns 
of x andy; whence x = , and y = mn+1; conſequently, 
rv and y will be determined from the continued fraction 


mH+ 1. denoting y/(1 +4). Thus, 20x*%+1 = y* ; 
n+ 1 
'n + &Cc. 
then 7/20 = vV(16+4) = 4+: and x = 2,and y= 
24 

2 Kc. N 
4.2+1 = 9; for 20.441 = 81 = (9). A 
WE may obſerve, that if 4 = 1, the values of x and y, in | i 


the expreſſion (m*+1)x* +1 = y*, may be found by taking 
an even or odd number of terms, according as the ſign + or 
— 1s to be adopted. 


Cor. 3. LET c = o, then ax*+bx = ; and, in this caſe, 


b mb , N ; | 4 
iner Thus, rer ; if S 3. 1 
4 

then x = 75 = 2, med 7 = th = 6, For 7.(2Y+4-2 = g 
6 = (6)? 4 


CC 2 | CASF 1 
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Cask III. When BB—4AC is a ſquare. 


b c 
LET x*+ —x + e = DXE ; then the diviſors of a 


. a . 
will be * D, and »XE. But it appears, from the docrin, 
of equations, that the exceſſes of x above the roots of th. 


5 b C 3 | 
quadratic, x*+ —x + — = 0, are the diviſors of the expreſſion 


h Fe 1 
12+ —_ Wherefore, D — x — — and K = 


2a b 


nn Ah 2 Hence, when (P—gac) is a whole or fraQtiona] 


number, the expreſſion ax*+bx+c admits of reſolution, and 
WC) ad u(x += =). 


when theſe are found, the ſolution will be obtained from 


Prob. VI. 
SUPPOSE 14x*+19x+0 = }*, then þ—qgac = 361—336 = 


25, and D=— (x ＋ 2 Th), and E = n(x+ = ). If 2 


the diviſors are —(x+ And 


6s ; 14 6 1 
the diviſors will be (=) = 7x+6, and 2(x+—) = 
2x+1; whence, from Prob. VI. x = 2, and y = 10. For 
14.4+19.2+6 = 100 = (100). 
 Cast IV. When the general quadratic can be reſolved into factrs, 
if diminiſbed by a given ſquare. 

LeT (ex+f) (gx+b) = -d, then (erf) (gx+)) = 


+d 
(d) -d); whence ec = m md, and gx+b = i 
| . 
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. . my—md — ; 
By reducing the firſt equation, x = —— E ; and by reducing 
2 y+d—mb my —md—f -i 
the ſecond, x = me 9 whence : * and con- 
nn m* de mfg+de—mehb my—md—f 
ſequently, y = —— 1 —. But x = : © there- 


2md — m* h+/ 


SUPPOSE I4x*+31x+24 = }* then, taking 9 = 4* from both 
fides, 14x*+31x+15 = y*—d*; but V(P—gac) = v(961—840) 
= 11; whence, if » = 2, the diviſors, by Caſe III. will be 
-r+5 and 2x+3; wherefore, making m = 2, x = 


12-1245 — 24+20+21—42 _— LEES 
* and y = = [= 2 = 23. For 14.25+31.5+24 


= 349 = (23)* 


fore allo x = 


PROBLEM VIII. 


Let c and d be known values of x and y in the expreſſion, ax*+6 
= y*, and from theſe let it be required to diſcover others. 


SINCE AX = y*, and ac+6 = Adi, ſubtracting theſe equa- 
tions, we ſhall obtain axr*—ac* = y*—d?, and by reſolution, 
(ar ac) (e) = (y+4)(y—4) ; whence ax—ac = my—nd, 


1b . 
and x+c = = . From the firſt of theſe equations, x = 


my—md+ac Ane my—md+ati 

"=qqs- and-from-the-lecond,-x- = = ; whence ———— 
— -c and y = m? d+ad—2mac ; (m? +4a)d—2mac B 

m 7 ff =. = dB or 5 . ut Xx 

- rn 4 
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23 — 2md—(m* +a)c ' 
ez therefore x. = . To ſimplify theſe 
| | 
n +a 27 . 
formulæ, put y = >=, and 9 = F775 then will x = dqmep, 


and y = pd—ac. If c become negative, the conditions of the 
problem will not be affected. In this caſe, x = pc ad, and 
y = pdage. The values of x and y, obtained from either 
of theſe formulæ, may be repeatedly ſubſtituted for thoſe of 
c and d; and thus a variety of numbers will be diſcovered, 
SUPPOSE 2x*+7 = , then c= 1, and d = 3; and if a 
4 
4—2 


4 
= „ and og = = 2:; whence x = 


= 4: Þ = Fl = 


3.13.3 = 9 or 3, and y = 3.3+4 = 13 or 5. Again, x= 


3.9 42.13 = $3. or 1, and ) = 3. 13149 = 75 or 3. Or 
=343+2.5-= 19 or 1, andy = 35 27 3; 0 
repeatedly. . 

We may obſerve, that the value of p is the ſame with that 
of y in Prob. VI. Cor. II. and the value of 4 the ſame with 
that of x, Whence, if p = d, and q = c,, we ſhall obtain for 
the expreſſion ax*—1 = y*, x = 2c, and y = d* ＋ a., 
Thus, in the example, 2x*—1 = y*, where c = 2, and dz, 
x = 2-2.3 = 12, and y = 3-3+2.2.2 = 17; and again, x = 
2.12.17 = 408, and y = 17.172. 12.12 = 577. 


PROBLEM HF. 


To find two rational numbers, the ſum of which Hall be equa 
to a given number, and the ſum of their ſquares a ſquare. 


By hypotheſis, x+y = a, and x*+p* = 22, Tranſpoſing the 
ſecond equation, x* = 2*—}, and reſolving into factors, * 


— 
— 
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= (Z)); whence, x = mz—ny, and z+y = ; where- 


, my +x 
fore MZ = My Fx, and 2 = I alſo, S = M; conſe- 
mx -* 
quently, m = mx—my, and / = . But from the 


Max — 


firſt equation, y = a—x; wherefore a- = 5 


2M 


2M 18 —1 

„ conſequently, y = —=——, and 2 = 
I 

m*+2m—1 y 


SUPPOSE a = 23, and m = 4; thenx = 8, y = 15, and 2 
= 17, For 8+15 = 23, and 64+225 = 289 = (17Y. 


PNOBBCLEN X. 


To find two numbers, whoſe ſum ſhall be a given number, and the 


product of the ſums, formed by adding given numbers to them, a 
/quare, 


By hypotheſis, x+y = a, and (x+b)(y+c) = 2% From 
the ſecond equation, we obtain by aſſumption, x+5 = 


| x+b 
, and x = my--mc ; therefore, x = —— = my+mec; and 


lo x = my+mc—b., But, from the firſt equation, x = a—y ; 


c (; 2 2 aT -u 
ontequently, my+mc - = a—y, and y = — —; allo -x 
= d—y = am mc" —b 2 = 3 = cnmbct+bm 

0 m* +1 ? and R m* +1 _ 


SUPPOSE 


— — — 


— 


— — 
. 


. ... ——_— 
P. 83 — — 


— — — 
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2 1740—8 08+8—6 34+4+12 
=—FF7— = 3, * = er = 14, and æ = . 


But 14+3 = 17, and (14+6)(3+2) = 100 = (10%. 


PR OB LEN AL 


Let it be required to find too numbers, ſuch that, if to each, 
their ſum and difference, unit be added, the numbers reſulting ſhall l 


ſquares. 


Taz firſt condition will be obſerved, if the numbers be de- 
noted by x*—1 and y*—1. The hypotheſis will then require 
x*+y*—1x = 2?, and ax*—y*+I = v7, 

TRANSPOSING the firſt equation, x*—1 = 2%—}?, and re- 
ſolving into factors, (x+1)(x—1) = (z+y)(z—y) ; whence, 
x+1 = , m, and z+y = mx—m; therefore, z = mx—n—y 


my+x-+1 m x——x—m —1 


, from which we have y = — ; 
2M 


AGAIN, tranſpoſing the ſecond equation, x*—y* = v—1, 
and reſolving, (x+y)(x—y) = (v+1)(v—r), and by aſſumption, 
K = pv—p, and v+1 = px—py, and therefore, = 


„ | — þ*x—x—2p 
. | | 2, 8 HOO: 
Bur it was found, that y Y == = ; wherefore. 


1 ni Le: | . 
n :; and by: reduction, 
| ate of * zn 
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pm +þp*—4qampeem* +1 


25 (n I)er) -A / . 
— p*m*—2mp*—p* n an 


p?((m—1)*—2)+(m+1) —2 


— or = 


In the ſame manner, by finding the values of x in terms of 


„ = 


| i btain — = 
55 &c we © J p*m*—2mp* —p* +m*+am—1 


m((p—1*—2)+(p+I)?=—2 , 
P(m—1)*—2)+(mt+1)*—2 


PROBLEM AXI. 


To find three numbers, the product of any two of which, increaſed 
by unit, ſhall be a ſquare. 


By hypotheſis, xy+1 = v*, xz+1 = , and zT = zn. 
1. TRANSPOSING the firſt equation, xy = v*—1, and re- 
ſolving, * = (v+1)(v—1), whence y = mv—m, and v+1 


Zu 
i n 
m 


m 


= mx; conſequently, v = 


2. AGAIN, tranſpoſing the ſecond equation, xz = $—1, 
and reſolving, xX = (s+1)(s—1) ; whence, z = ps—þ, and 


+1 = px; conſequently, s = — = px—1, and reducing, 


2+2þ 


2 - 


XK 


2 
„ But 1 —=; wherefore m*2 + 2m*p = 


2mp*+p*y, and y = —— 
= MorEoveR, by the third equation, yz = 20 — 13 
whence, & = (w-+1)(w—1), and ) = ,-, and w+1 


= 9723 wherefore, w = 27 = 72—1, and y = 72 —20. 


Vor. II. d d But 
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But y = LS conſequently, p*q*z—2pt4 — 


2 $6 need 
mz+2mp—2mp*, and 2 = 2X2, Now,) 


P -, 


. . 2 * 2 
7z—2q; whence by ſubſtitution, y = e mtr +m's 


Þ*q*—m? W 


„ 
27, we hade alſo «= =: 
m þp'q —m* 


And becauſe x = 


Cor. LET m = 1, then the formulæ will be more ſimple, 


— 29% +$2q4—2 


7 * 2pg* —2þ*g* +29, and z = 29322 
i 


* 
6 p*q*—1 59 1 


THERE is a remarkable caſe in which the above formulæ de 
not directly apply, the numerators and denominators vaniſhing 
at the ſame time. It is when m = 1, p = 2, and q = 4. Fer, 


Sand. 2,2 2 — 2+ 0 
by art. 4 5 = 7e. = Where. 
* rt 3 J pig —m? "IR 0 Fe. cre 


fore the value of y may be expreſſed by any aſſumed number, », 


2my 


m * 


But, by art. 1. K = = y-+2 ; whence x = n+2. Alſo, 


— = —; therefore 2+4 = 4n+8, and 


2 = 4n+4. Thus, 2, 4, 12; for 2X4+I = 9, 2& 1211 = 25. 
and 4X12+1 = 49. | 


by art. 2. & 2 


PROBLEM XIII. 


To find a cube which [ball be equal to the product of a ſquare by @ 
given number. 


By hypotheſis, ** = %%, and reſolving, xXx* = 4X); 


whence x = ma, and y* = mx*; but x* = (ma)*, conſequently, 
* 
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„ = m*a*, and yXy = maxma ; and by a ſecond aſſumption, 
y = pma, and mia = fy; but x = ma; whence y = yx, and 


m*a 


7 
ap*; but y = px, whence y = abs. 
SUPPOSE 4 = 3, and þ = 2, then x = 3X(2)* = 12, and 
y = 3.(2)?! = 24. For (12)* = 1728 = 3.(24)*. 


pf = 2 wherefore — = px, and x = 


ap 1 55 


ſince ) = 


PROBLEM WMV. 


To find two numbers, the ſum of which ſhall be a given ſquare, 
and the ſum of their cubes a ſquare, 


By hypotheſis, x+y = n, and x*+y? = 22, Dividing the 


ſecond equation by the firſt, we obtain on = x*—xy +, or 
2 = * y, and reſolving into factors, (=+») (= —y) = 


x(x—); whence, x = n-), and <+y = m(x—y). By 


ax+ may 


reducing the firſt of theſe expreſſions, 2 * ; and by 


m 


 ax+may 


the ſecond, x = max—may—ay ; whence 


m 


mM? xX—=x 


nax—may—ay, and y = I 


+ But from the firſt equation, 


* . 
} = &—x; wherefore, — = &—x, and therefore x = 
mn mn 


m* +2m 2 
Xian . But y = a&*—x, conſequently, y = a*X =" 


d d 2 Allo, 
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Allo, becauſe 2 = CR „ we have by ſubſtitution, 2 = 
; m* +m+1 

a ** 2m*+2m—1 * 
Cor. 1. Ir a = 2m*+2m—1, two whole numbers may be 


always found, the ſum of which, and that of their cubes, (hal! 
be ſquares. For in this caſe, x = (2m*b2m—1)(m+2m), , S 
(zm tam - 1) 1), and z = (2m +2m—1Y(w+mn+1,) 

Tus, if m = 2, we ſhall find * = 88, y = 33, and 2 = 
847. But 88+33 = 121 = (11), and (88)*+(33)* = 71745 
= (847)*. 

Cor. 2. Ir y be negative, we ſhall obtain two numbers, the 
difference of which, and that of their cubes, ſhall be ſquare, 


-_ . 
Put ½ = E, and ſubſtituting, x = a*X —, 
| q . + 27 
— + — 1 
vx 
3 3 / 
7 7 7 7 
1 „ +209 wi q*—p* 
duction, x = 4*X r=" 7 Ran and 2 


ix £1 +197, If a = 2þ*+2þp9—9'%, we ſhall obtain 
a 5 — PA 25 7 e ſhall obtai 


whole numbers; for x = (2p*+2p9g—# Wp*+29), 7:2 
(2þ*+2þ9—7)(—#"), and æ = (2p +2þ9gPY(P+Þ7+) 


THESE examples will probably be thought ſufficient to ex- 
plain the application of this method to the ſolution of indeter. 
minate problems in general, and to ſhew that it is not leſs cx: 
tenſive, and much more uniform, than thoſe that are common) 
in ule. 
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XV. 4 DISSERTATION 0 the CLIMATE of RUSSIA. 
By MATTHEW GUTHRIE, M. D. Phyſician to the Impe- 
rial Corps of Noble Cadets at St Peterſburg, F. R. SS. Lonp. 
and EDIN.: With two LETTERS from his Excellency 


M. PINUsS, Counſ. of State, Kn': of the Order of 
St. ANNE, Cc. Tc. Cc. 


[Read by Mr RO BISON Nov. 2. 1789.] 


N a paper publiſhed in the ſecond volume of the ſecond de- 
cade of the Medical Commentaries of Edinburgh, I men- 
tioned a deſign of endeavouring to trace the influence of a cold 
climate on the human body and its diſeaſes, which ſhould form 
2 contraſt with the many accounts publiſhed of late years rela- 
tive to the effects of hot climates ; and I likewiſe mentioned my 
having given a detached piece“, ſome years ago, as a com- 
mencement of the ſubject, in the fixty-eighth volume of the 
Philoſophical Tranſactions of London, which contains matter 
neceſſary to illuſtrate ſome parts of the following Diſſertation. 
| was induced to this deſign, by having met with nothing of 
the kind in the courſe of my reading ; and by remarking that, 
whilſt warm countries ſeem to occupy the attention of many 
of the Faculty, the more northern regions appear to intereſt 
but very few of our learned brethren, although it is but natu- 
ral to conclude that if one extreme of temperature is found to 


have much influence, the other can ſcarcely be entirely with- 
out it. 


IN 


Tux title of the Diſſertation mentioned above, is, The Antiſeptic Regimen of the 
Natives of Ruſſia, 
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IN this point of view, the ſubject ſeems to me to merit in. 
veſtigation, ſince the diſcuſſion of it is an object to ſcience in 
general, and to medicine in particular. The plan, then, that 
I have chalked out to myſelf, as likely to throw light on the 
ſubject, is to give the Hiſtory of the Northern Climate in one 


paper, and that of its Phyſical Influence in another, as it ap- 


pears in the new capital of Ruſſia, St Peterſburg, where I have 
reſided for many years. Theſe two Diſſertations will contain 3 
number of facts and obſervations, from which Phyſicians, in 
the double ſenſe of the word, may draw concluſions; for 1 pre. 
tend to nothing more than the honour of laying the foundation 
of an important work to be proſecuted by others, and which 
will probably require many years to complete. 

As to the execution of my plan: Fi, I have made uſe of 
the meteorological regiſter, Kept in the Imperial Academy of 
Sciences, as ſuch regiſter muſt be more cloſely attended to than 
that of any individual, whoſe private buſineſs muſt often call 
him abroad at the proper hours of obſervation. 

2dly, I Have adopted the Academy's diviſion of the year in- 
to two ſeaſons only, as in fact we have but two, properly ſpeak- 
ing, vi2, winter and ſummer, the one ſeaſon running into the 
other, without leaving well defined intermediate periods, to an- 
{wer to what are called ſpring and autumn in the temperate 
climates. Nature appears to hurry in the north, by as quick a 
tranſition as poſſible, from the long ſevere winter into its ſhort 
but ardent ſummer ; ſo that our thawing ſeaſon occupies the 


period of your ſpring : and the ſame kind parent ſeems to pro- 


long the ſeaſon of vegetation, from a ſimilar wiſe intention, as 
long as poſſible, till ſurpriſed in a manner at once by the re- 
turn of winter, without much of what may be called autumn 
weather. 

34ly, I nave followed the plan of the academic regiſter, in 
prefixing to each ſeaſon an enumeration of the common pheno- 


mena which take place 1n it, ſuch as the quantity and _— 
0 
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of froſt, ſnow, rain, congelation, Cc. as will be ſeen in the pa- 
per, adding to the ſhort note of the Academy on each article, 
a few remarks of my own, which I have collected during a long 
reſidence in the north. 

41%, My calculations are all taken from the mean of fifteen 
years, as will be ſeen by the annexed regiſter, an abridgment 
of that kept by Profeſſor Eu ER, perpetual Secretary to the Im- 
perial Academy of Sciences, with which he obligingly fur- 
niſhed me. 

I am happy to embrace this opportunity of acknowledging 
a number of ſimilar obligations for many years paſt, from our 
equally liberal and learned Profeſlors of the Imperial Academy 
of Sciences. | 

Laſtly, 1 nave added to the regiſter the comparative degrees 
of FAHRENHEIT and REAUMUR's thermometers, that anſwer 
to the given number of DER LISLE's ſcale, becauſe the firſt is in 
common uſe in Great Britain, and the ſecond in Ruſſia, as it 
ought to be (and I believe generally is) with the public every 
where from its greater ſimplicity. 


The RUSSIAN WINTER, 


With the common Phenomena attending it. 


Taz Ruſhan winter certainly muſt take the lead, when treat- 
ing of the ſeaſons, both from its duration and conſequences in 
this northern ſituation. The duration of winter is generally 
trom the end of September to the beginning of May, although 
we certainly have occaſionally very pleaſant weather in April, 
in ſpite of morning and evening froſt, which the ſun, in his 
nearer approach, diſſipates inſtantly on appearing above the 
horizon; nay, the agreeable effect which a little of his ſenſible 
influence has, when contraſted with his little more than lunar 
action for ſo long a period, leads us to give to April almoſt the 
rank of a ſummer month, although I doubt if, in a more 

ſouthern 


1 6 4 
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ſouthern country, it would merit that appellation under the ſame 
circumſtances, | 


Duration of Froſt and Snow, 


Tux duration of winter, if it is to be defined by the mean 
term of froſt and ſnow, according to the common method, muſt 
be dated from the gth of October to the beginning of May, 
when its force is ſo far ſpent as to be perceptible only by a 
ſlight hoar-froſt at an early morning hour ; and as the continu. 
ance of ſnow 1s generally much the ſame as that of froſt, we 
may reckon the mean period of both at about 230 days in the 
year. 


Term of the Rivers remaining Frozen. 


Bor the duration of what is called the real Ruſſian winter, 
when our communication by water with the reſt of the world 
is ſhut up, and that element confounded in appearance, and 
almoſt in ſolidity, with the land, is conſiderably ſhorter, and 
is to be reckoned from the 27th of November to the 19th of 
April, (its mean term for fifteen years paſt), that is to fay, it 
comprehends about 160 days in the year; for in the ſeaſon al- 
lotted to winter by the ordinary definition, as given above, 
there are about 70 days, when our froſt, although equal to the 
congelation of water in its tranquil ſtate, is incapable to arreſt 
the rapid current of rivers. Nay, I am yet to learn what de- 
gree of it might be required for that purpoſe ; for in this 
country there are certain circumſtances which uſually accelerate 
the congelation of rapid rivers, ſuch as, their ſurface being 
covered with floating ice, formed in the lakes * above, which, 

at 

As for example, the floating ice which covers the Neva, and fo much facilitates it 
congelation, is formed in the Ladoga lake, where an inferior degree of froſt can act up" 


the ſtill water, to what is neceſſary to congeal the river, and on the firſt wind it . 07>? 
up and carried down by the current. 
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at the firſt obſtacle it meets with in its courſe down the river, 
(as at the bar a little below the city of Peterſburg) accumulates 
ſo as to form one uniform ſheet to appearance, for many miles 
above the obſtacle, compoſed of a number of large thick flakes, 
which the ſevere froſt that commonly prevails about that time, 
almoſt inſtantly cements together, although the ſame degree of 
froſt is much inadequate to the power of congealing the naked 
ſurface of the running river. By this ceconomy of nature, al- 
though the northern countries are much interſected by large 
and rapid rivers, which, from the floating ice, do not admit of 
| ſtanding bridges, ſtill the communication is ſeldom interrupted 
for twenty-four hours, as they ſhut up with a degree of thick- 


neſs ſufficient to bear the weight of a man almoſt immediately, 
and heavy burdens in a few days. 


Thickneſs and other Phenomena of the Ice. 


By February, our ice has acquired the aſtoniſhing thickneſs 
of about three quarters of an Engliſh yard, and, what is equally 
aſtoniſhing, it has loſt not above a third of it, when become ſo 
weak, at the breaking up of the rivers, as not to ſupport the 
weight of a dog. At this period, I have paid particular atten- 
tion to its appearances, and found the maſs compoſed of a 
number of long ſolid cryſtals, reſembling, in ſome meaſure, 
the pipes of an organ, about half a yard long, but almoſt 
without adheſion, ſo that the maſs ſeems to have loſt little but 
the cementing principle, (if I may be allowed the expreſſion) 
which bound thoſe cryſtals together ; inſtead of its being re- 
duced, according to the common opinion, to a pellicle, by the 
action of the ſun and water on its upper and under ſurfaces, 
which any one may convince himſelf is a vulgar prejudice, by 
imple inſpection of a piece of the floating ice on the breaking 


up of the Neva, which, although ſunk ſo deep in the water as 
Vor. II. 


ee to 
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to appear only like a pellicle above the ſurface, has the conſider. 

able thickneſs that I have mentioned, concealed below the water. 
Il may here ſubjoin ſome obſervations on the conduQing 
power of ice with reſpect to ſound. This is affirmed to be very 
great, by the ingenious Profeſſor of Natural Philoſophy in your 
Univerſity *. I am diſpoſed to accede to his opinion, from know. 
ing, that even the unbroken and uncultivated ground of out 
ſtepps or deſarts conducts ſound fo well, that the Coſſacks hear 
the tread of a horſe at a great diſtance, by laying their ear to 
the ground. Experiments might be tried in this country on a 
very great ſcale. But as I have not had an opportunity of this 
kind ſince the thought ſtruck me, I ſhall content myſelf with 
giving the following extract of a letter from a friend : “ Ha- 
“ ving walked out on the ice to a great diſtance from our fort 
the other day, when its cannon were diſcharged for the taking 
of Oxakow, the firſt intimation I received of this event 
was, by a diſagreeable ringing ſound from the ice, and, after 
ſome ſeconds, the uſual report through the air, but not {© 
violent as the firſt.” 


cc 


Regiſter of the Weather for the fix Winter Months. 
THERMOMETER. 


Ou greateſt cold exceeds in general 196* of DE I 15LE5; 
equal to 24* below o of Faur. or 24% of REAUM. below ©, 
and commonly obtains un January. 

OuR mean cold for the fix winter months is, in the after— 
noon, 154*, equal to 27 of FAHR. above o, or equal to 2* 0: 
REAum. below o; Night, 1629, equal to 23* of Fan. above ©, 
or to 7? of REAUM. below o. 

IT muſt always be remembered, that they are the mean de- 
grees of cold and heat during a period of fifteen years, which 

are 


* Tour Roeison, M. A. Profeſſor of Natural Philoſophy in the Univerſity of Edinburg! 
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are ſet down in this regiſter ; for we have often, for example, a 
more conſiderable degree of cold than what is indicated above, 
as our greateſt during the ſeaſon ; 27 of Reavm. or 62 of 
Falk. below o, are often felt here, and ſometimes as far as 30 
nay, a cold of 32 * below the freezing point of Rx AUM. is upon 
record, which is the freexing point of the pureſt mercury, ac- 
cording to my experiments, publiſhed here in 1785. 

Ir muſt be alſo remarked, that the thermometer ſometimes 
has a ſurpriſing range during winter, ſo as to produce a change 
of temperature from 10 to 25? of REAUM. (or from 23 to 
57 of FanR.) in 24 hours; a trying circumſtance for delicate 
conſtitutions, and which the moſt robuſt feel after the prime of 
life. The preſſure of the air on the body is alſo equally vari- 
able in 24 hours, as indicated by the barometer on theſe occa- 


ſions. 


B AR OM E T E R. 


Placed 20 feet above the mean level of the Neva, and at 6000 
from its opening into the gulph of Finland. 


Higheſt, 28.87 ofteneſt in January. 
Loweſt, 26. 99 ofteneſt in November. 


Difference, 1.88 
Mean height, 28.02 Paris inches. 


Winds. 


Taz prevailing wind during winter is the weſt, and its pro- 
portion to the eaſt is, 
Weſt, 113 days in the fix winter months. 
Faſt, 68 days in the ſame period. 
N. B. Tux ſouth wind, and all to the weſt of the meridian, 


is reckoned weſt; ; the north wind, and all to the eaſt of the 


meridian, is reckoned eaſt. 
e402 Tris 
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Tris circumſtance of the weſt and ſoutherly winds Prevail. 
ing during the ſevere northern winter, muſt appear rather fin. 
gular to moſt people, eſpecially in Great Britain, where the ver 
name of N. and N. E. winds conveys the idea of cold. But 
this phenomenon may eaſily be explained on the principles ad. 
vanced by Profeſſor Rois oN, in the Notes to Dr RoBERTSOZös 
Hiſtory of America. Vide Note 4. B. IV. 


Mean Quantity of melted Snow and Rain, 


THESE together do not amount, in the fix winter months, t. 
more than about five Paris inches, although the whole ſurface 
of the northern countries is covered with ſnow to a conſiderabl. 
depth, over which we drive in fledges, without diſtinguithing 
between land and water; whilſt, during ſummer, a period 
apparently fair in compariſon, there falls more than double the 
quantity of rain ; but indeed, as it pours in torrents, when it 
does rain, like thunder-ſhowers in hot ſeaſons, there muſt fall 
more than the apparent dryneſs of the ſeaſon would lead one 
to ſuppoſe at firſt fight, . eſpecially when the large portion fur- 
niſhed by the heavy night-dews, is added to the quantity. 

I musT here obſerve, that water ſeems to acquire ſome 
new properties, from being converted into ſnow, froſt, in- 
cruſtations, and even common river ice, if we are to judge 
from the following facts: Fit, I have ſhewn, in a paper pu- 
bliſhed in the Philoſophical Tranſactions of London, that the 
frozen incruſtation, which is formed on the inſide of the win- 
dows, in the habitations of the lower claſs of people in this 
country, during the ſevere part of winter, (an inconvenience 
avoided in the better ſort of houſes by double windows), ſets 
looſe, on thawing, a ſpecies of mephitic air, producing all thc 
dangerous effects of the fumes of charcoal on people expoſed to 


its action. 
2%, 
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24ly, A Mr SCHROETER of this city has found the water of 
theſe incruſtations to be of a very volatile nature; and indeed 
the ſolutions of all the frigorific productions mentioned above, 
poſſeſs a ſuperior diſpoſition to evaporate to river water in its 
natural ſtate, as is ſhown by the following experiment: 

He poured into five tea-cups, ſtanding in the window of his 
room, a tea-ſpoonful of each of the five different fluids men- 
tioned below, when, at the expiration of 24 hours, their com- 
parative degrees of evaporation were as follow : 

No. 1. A tea-ſpoonful of window cruſt water was almoſt all 


evaporated. 
2, — hoar froſt water had loſt about the half. 
3.—— {now water had loſt about a third. 
4. — Neva ice water had loſt rather leſs 
than a third. | 
5.— — River Neva water had loſt nothing 


to appearance. 


Hail. 


Irs appearance is a rare phenomenon in this ſeaſon : But 1 
ſhall leave to the ingenious author of the Theory of Rain *, (in 


the firſt volume of the Tranſactions of the Royal Society of 


Edinburgh) to give a reaſon why water ſhould conſtantly take 
the form of ſnow during the ſevere weather of the north, and 
ſo ſeldom that of hail. Can it be that the ſun has not ſufficient 
influence, at this period of the year, to raiſe it to the higher 
region, where the form of hail 1s ſuppoſed to be given ? 


Tempeſt 


ARE equally uncommon with hail in the ſeaſon treated of. 
Indeed nature ſeems to have ſtudied a perfect equality in the 
diſtribution of her favours, as it is only the parts of the earth 

which 


Dr James HurTton. 
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which moſt enjoy the kindly influence of the ſun, that ſug; 
by the effects of its ſuperior heat; ſo that if the atmoſphere of 
the north is not ſo genial as that of the ſouth, at leaſt it re. 
mains perfectly quiet and ſerene, without threatening deſtruc. 
tion to man and the product of his induſtry, as in what arc 
commonly called happier climates. 


Aurora Borealis. 


As to the Aurora Borealis, it often illuminates our hem. 
ſphere, more particularly in winter, when it appears from fix- 
teen to ſeventeen times in the ſix months, although we, by no 
means, enjoy ſo much of its light as our more northern neigh- 
bours, who have certainly a better title to its ſervices, from the 
beautiful plan of equality mentioned above. Some remark: 
which I ſhall make in the next article but one, may probably 
ſtrengthen the opinion of its being an electric phenomenon, 
that is to ſay, if proving the atmoſphere in general to be un- 
commonly electric, at the time of its greateſt prevalency, can 
lead to a preſumption of its connection with that fluid. 


Parheliums and Mock Moons 


ARE ſeen pretty frequently in the north. Probably our 
frozen miſts and vapours make theſe phenomena more frequent 
here than in the temperate climates. 


General Obſervations on the Winter Atmoſphere. 


Tux air, though cold, is remarkably pure and elaſtic during 
our ſevere froſt, ſo as to give a moſt ſurpriſing degree of ſpring 
and tone to the human frame. At this time the atmoſphere is 
moſt aſtoniſhingly electric, even more ſo than during our vio- 


lent thunder-ſtorms in ſummer, if we are to judge from the 
great 


CLIMATE of RUSSIA. 223 


great power of our electrical machines, and from ſeveral other 
phenomena too curious to be paſled over in ſilence. 

Tut moſt ſtriking of theſe is the appearance of a flame, on 
drawing a flannel cover off a ſilk chair, or on rubbing with a 


woolen cloth the ſilk hangings of an apartment. On this laſt 


operation, a flame was ſeen running along the gold-laced bor- 
der, to the great amazement of the Imperial ſervants, to whom 
theſe alarming meteors appeared, on duſting the apartments of 
the palace in a dark winter morning, as I remember to have 
heard at the time, though many years ago. But the facts of this 
nature, which I got from our ingenious and learned eleArician 
M. AEeinvus *, whilſt Preceptor to his Imperial Highneſs the 
Great Duke, are much more circumſtantial and intereſting. 
See his letter at the end. 

HowEVER, I do not mean to aſſert, that the total of the electric 
fluid contained in the atmoſphere 1s greater in winter than 
ſummer, during the violent commotions it occaſions here, 
which are ſometimes of a very alarming and dangerous nature. 
| only ſay, that it appears to be more equally diffuſed through 
the whole volume of the atmoſphere, from not being collected 
into clouds, as in ſummer, and that the air is in a ſtate more 
diſpoſed to part with it. In fact, no clouds are to be ſeen du- 
ring ſevere froſt, nor indeed can water exiſt in that form, but 
is divided into infinitely ſmall particles, frozen into ſhining 
tpicula, which play and ſparkle in the beams of our bright 
though feeble ſun, in a very beautiful manner. This appear- 
ince of ſomething like brilliant points floating in our atmo- 

{pherc, 


As it may operate to the encouragement of Science, permit me to inform the. 80, 
cicty, that when this reſpectable Philotopher (fo well Known in Europe by hi profound 
and ingenious writings on Electricity and Magnetiſm) had finihed the education of his 
Imperial Highneſs the Grand Duke of Ruſſia, he was advanced to the rank of actual 
Counſellor of State, with a penſion to ſupport his new dlignity, and was decorated with 
tie red ribbon of St Anne, an order only beſtowed on men of high military or civil 
tak. This anecdote ſhows how well the preſent Sovereign underſtands rewarding mee 
"it, when it falls under her immediate cogniſance. 
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ſphere, 1s not conſtant, but I think follows a ſort of cloudineſs, 
which occaſionally takes place on a change of temperature, a 
if it was going to ſnow; but on the cold increaſing a few de. 
grees, which it does often very ſuddenly, the ſky becomes in. 
ſtantly clear again, and ſeems to have acquired the little parti. 
cles in queſtion, which I have often thought I felt acting againſt 
my face, while driving with great velocity in a fledge. 

THAT I may ſeparate as much as poſſible theory from facts, 
I reſerve to this place ſome explanation of what I have (aid 
above, and beg leave to hazard a conjecture, in form of + 
query, for thoſe who have more leiſure and genius than myſelf, 
It would indeed be difficult to reconcile the idea of our atmo- 
ſphere poſſeſſing a greater quantity of electric fluid in winter 
than ſummer, with the diſcoveries of Meſſrs DE VorTa and 
SAUSSURE, who have found the electricity of the air in dry 
weather to be conſtantly poſitive. The laſt mentioned gentle- 
man ſuppoſes its poſitive ſtate to be maintained by a regular 
ſupply of vapours from the earth, (which are diſcovered to 
abound with that fluid) carrying up a portion of the electricity 
that belongs to the globe. Now, as in the north the earth is 
hard frozen during winter, one ſhould think the ſupply by eva- 
poration cannot be ſo great in this ſeaſon as in ſummer, and 
of courſe its poſitive ſtate with difficulty kept up from this 
{ource, according to Dr FRANKLIN's Theory of Plus and Nt 
nus. Will that of two diſtinct fluids (to which Mr S$SaUsSURE 
ſeems to lean in ſome part of his works) account for it better! 
There is a theory very prevalent in Germany and Sweden; nay, 
we even find the reſpectable names of BERGMAN, SCHEELE, 
W1LKkE, Oc. amongſt its advocates. This is a ſufficient reaſon 
for my giving it a place in this paper, leſt it ſhould not be ge- 
nerally known in Britain. 

Pos1TIVE electricity is ſuppoſed to be common air ſaturated 
with heat or fire, as they term it; negative electricity is ſup- 
poſed to be phlogiſton, combined with an acid. As to the 

| commotion, 
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-ommotion, they account for it, by ſuppoſing that it is owing 
to the air and phlogiſton ruſhing with violence together, (from 
great affinity) and ſuddenly ſetting looſe the heat contained in 
the air, according to CRAWFORD's theory, which then becomes 
ſenſible, and in ſome caſes viſible. I muſt take the liberty of 
ſuggeſting a doubt if this new theory will account for ſo many 
phenomena in electricity, as the beautiful and imple one of 
FRANKLIN and KEIN Us, particularly for Earl STANHoOPE's re- 
turning ſtroke, which his Lordſhip proves to have been the 
death of Mr BrxyDEN's carter and horſes, in fo ſatisfactory a 
manner, that no man in future will think himſelf ſafe in a 
thunder-ſtorm, however diſtant from the exploſions. 

IT might be ſuppoſed, from the ſeverity of the froſt men- 
tioned above, that we ſuffer much cold during this period ; but 
the fact is juſt the reverſe : for people in eaſy circumſtances, 
who are not obliged to remain much out of doors, but drive, 
or even walk from one houſe to another, ſuffer leſs than in 
moſt countries, as there reigns conſtantly a ſummer heat from 
14* to 165 of REAUMUR in our apartments, where flowers 
blow all the winter ; and when out of doors, the warm fur 
dreſs, with the {kin furniture of the ledges, (a coach requires 
none) keep the body ſo comfortable, that I am convinced leſs 
cold is felt (difference of dreſs conſidered) in driving through 
the ſtreets of Peterſburg in our cold dry air, than through thoſe 
of London or Edinburgh, during the cold moiſt weather that 
obtains there during a great part of the winter; eſpecially as 
this ſtate of the atmoſphere in Britain is often accompanied by 
bleak winds, whilſt the air in Ruſſia, during our greateſt cold, 
is generally ſerene and calm. In fact, we have only the face to 
guard againſt the froſt when out of doors, by occaſionally 
railing the cape of our fur garb, as all the reſt is ſecured againſt 
its attack by the well contrived dreſs of the north; and at 
home, if the door is only kept ſhut, the cold can enter from 


no other quarter, (the windows being double, well caulked and 
Vor. II, F 8 2 


papered 
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papered in the ſeams) to counteract the equally diffuſed heat 
produced by well contrived ſtoves, which are built generally of 
white tiles, and admit of much latitude of elegant form. 

THE above deſcription of our mode of living in winter, ac. 


counts for a circumſtance that has been regarded as affeQation, 


both in the natives of Ruſſia, and in foreigners who have re. 
ſided long here, viz. their complaining of cold during winter 
in the temperate climates; for, on taking into conſideration 
their mode of living at home, there is nothing more natural 
than their ſuffering cold in countries where neither the houſcs 
nor dreſs are calculated to keep it from conſtantly acting on the 
body, during a certain period of the year. This is a ſituation 
quite new to a Ruſſian, and which produces ſenſations more 
diſagreeable than can eaſily be imagined, till cuſtom makes it 
familiar, and that they have learned to ſeek heat in exerciſe, 
inſtead of ovens and furs ; a leſſon by no means unprofitablz 
to people of faſhion from the northern countries of Europe. 


S:7 KI IN G. 


As to ſpring, I muſt again repeat my remark in the intro- 
duction, that we can hardly ſay that it exiſts here; the ſeaſons 
of winter and ſummer running into one another, almoſt without 
any ſenſible intermediate one: For by the time that the immenſe 
maſs of ſnow and ice, which covered the face of land and 
water, is melted, the ſun has acquired ſo much influence, as to 
dart on us at once a ſummer heat. It is probable that the 
quantity of water produced by this operation, when joined to 
the effect of our heavy night-dews in the hot weather, may 
render a wet intermediate ſeaſon unneceſſary, whilſt the ſhort 
period allowed to hurry vegetation through all its ſtages, wil 
ſearcely admit of it. Is it not poſſible, likewiſe, that the ſud- 
den commencement of ſummer on the finiſhing of the thawing 
proceſs, may be accounted for, in ſome meaſure, by Dr BLacks 

Theory 
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Theory of Latent Heat? For as water requires a great portion 


of ſenſible heat to reſume its fluid form, of courſe, a large 
proportion of that furniſhed by the ſun will be abſorbed, un- 
til the whole is diſſolved, when we at once receive all his influ- 
ence, without any part of it being abſorbed by our winter co- 
vering. When this cauſe is joined to the cold produced by the 
evaporation going on during the thawing period, it is eaſy to 
conceive how different our feelings muſt be at the time when 
they are both removed, and the earth is beginning to ac- 
quire and give out warmth ; which very quickly takes place in 
this light ſandy ſoil, that lets the water readily filter through it, 
and almoſt immediately begins to heat. 


RUSSIAN SUMMER, 


With the common Phenomena attending it. 


Oo Ruſſian ſummer, during a good ſeaſon, preſents exactly 
the oppoſite extreme to winter, the former being nearly as hot 
as the latter 1s cold ; an admirable arrangement of nature, if 
we conſider the taſk the ſun has to perform, with regard to ve- 
getation, during that ſhort ſpace of time. The influence of 
the ſun during the period of a Ruſſian ſummer, 1s no doubt 
aided by that equally wiſe ceconomy relative to the habits of 
plants ; for whilſt the northern ones run their courſe uniformly 
in the ſhort ſpace of time allotted to them, (even in Iceland, 
where, from its inſular ſituation, the heat cannot be ſo conſi- 
derable as with us), thoſe imported from the ſouth can, by no 
means, effect all their ſtages of vegetation, within the bounds 
of a Ruſſian ſummer, until they have paſled a few ſeaſons in 
this climate, and thus acquired the habits of the indigenous 
plants of the country. 

Ir is remarkable, that the thermometer falls exactly to 247 


of REAUMUR below the freezing point, during our greateſt 
112 cold 


_ - — — — 
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cold in winter, and riſes to the ſame number of degrees above 
it, during our greateſt heat of ſummer, taking the mean of 
fifteen years. The ſun's remaining ſo many hours above the 
horizon, or rather ſcarcely leaving it at all during a certain pe- 
riod of our ſummer, affords one reaſon for the violent heat 
which a traveller meets with, to his no ſmall aſtoniſhment, in 
the latitude of 60, as the air and earth have not time to coo! 
in the ſhort interval between his ſetting and rifing again. Two 
Britiſh travellers from Bengal, (where they are certainly ac. 
cuſtomed to great heat) complain much of that of the preſent 
ſummer in St Peterſburg. 

I TAKE this opportunity of mentioning a curious fact con- 
need with northern vegetation. There is a diſh to be found 
at the tables of Moſcow during winter, which will ſcarcely be 
credited by the reſt of Europe, when it is remembered that the 
climate is nearly as ſevere as at Peterſburg, v2. aſparagus, 
reared in the open air, the production of a ſpecies of Ruſſian 
gardening, which merits being known. 

IN autumn, the aſparagus beds are covered with mats, and 
buried by the falling ſnow, which is moſt abundant in this 
climate, ſo as to preſerve the plants from being frozen, until 
they are wanted. When a bed of them is to be thrown into 
vegetation during winter, it is done by cutting a deep and 
broad trench all around it, down to the unfrozen earth, which 
is filled with ſmoking dung, taken out of the middle of a 
large dunghill; the old mats, covered with ſnow, are then re- 
moved, and dry ones put in their place, and upon them a thick 


layer of warm dung, leaving only ſmall apertures for the 
plants to puſh through. Re | 


Regiſler 
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Regiſter of the Weather for the ſix Summer Months, 


THERMOMETER. 


Greateſt heat, 106“ commonly in July or Auguſt, Ow to 


85 of FAHR. above o, or to 24*: of 


REAUM. above o. 
Leaſt heat, 144* in May or October, equal to41® of FAHR. 
above o, or to 3* of REAUM. above o. 


| —— 


Difference, 38* equal to 46 of Fan. or equal to 20 
of REAUM. 

Mean heat of the aftern. 127 equal to 59 * of FAR. above o, or 

equal 12* of REAuM. above o. 

Mean heat of the night, 136“ equal to 49 of Faur. above o, 


or to LS of REAUM. above o. 
Mean heat of the climate at large, 25. 


B AR OM ET E R. 


At higheſt, 28.42 ofteneſt in May. 
At loweſt, 27.50 ofteneſt in September, 


92 The middle between theſe extremes is 27.96. 
Mean height, 28.04 Paris inches. 


Winds. 
Taz wind that predominates here in ſummer, as in winter, 


is the weſt. 


Weſt wind, 110 days. 
Eaſt wind, 84 days. 


Rain, 


230 DISSERTATION on the 


Rain. 


Tux quantity of rain that falls in the fix months, is 10. 
or about 11 Paris inches. 105 


Rainy days, - ., 80. 
Tempeſt during this ſeaſon, from 11 to 12. 
Showers of hail, from 2 to z. 
Aurora Borealis, from 8 to 9. 
Fog, - - 17 days, 


I sHoOULD be happy in being able to give the heat of deep 
wells and ſprings in this province, to compare with the mean 
heat of our climate, which, according to a curious modern 
diſcovery, ought to be pretty nearly the ſame ; but as our wa. 
ter lies within about four yards of the ſurface, at leaſt in the 
diſtrict I inhabit, it may be ſuppoſed to be affected by the in- 
fluence of the ſun during ſummer, and the ſevere froſt in 
winter. To avoid, then, as much as poſſible, both theſe cauſes 
of error, I have choſen for the time of my experiment, what, 
in my opinion, is the moſt favourable of the whole year, viz, 
the ſhort interval which takes place between the rigorous ſeaſon 
of winter and the heat of ſummer, when the water is moſt ex. 
empt from either influence. The epoch fixed upon then for 
my experiment was the gth of May, whilſt we had ſtill a little 
floating ice in our river, the laſt of that which comes down 
from the lake Ladoga every ſpring on its breaking up. At this 
time, the trees were ſtill without a leaf, except the birch, which 
was juſt budding ; and REavumvuR's thermometer ſtood at 10 
above the freezing point, ſome degrees higher than it had yet done; 
ſo that I think, from the ſmall effect the ſun had yet produced 
on vegetation, Wc. we cannot well ſuppoſe, that the temperature 
of a thick covered well in my garden, excluded as much as po!- 
ſible from communication with the open air, by every precau- 
tion I could invent, could be ſo much affected by it, as to pro 


duce an error on the {ide of heat. 
| May 
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May 9. Heat of the air, 10%. above o. 
Heat of the well in my garden, Imp. { 
Cadet Corps, 254 above o. | 


Now, as the mean heat of our climate is 25, there is a very 
remarkable coincidence between it and the heat of the water, 
eren taken under all the diſadvantages mentioned above. How- 
ever, I by no means offer this as the abſolute and exact tempe- 
rature of deep wells and ſprings in this province, which may 
certainly be conſiderably different. 

Tag mean heat of the only four countries determined in this 
manner, that have fallen under my cogniſance, make a ſhort 
but curious ſcale, as they are of temperate, torrid, and frigid 
climates. As for example: | 


Mean heat of | Heat of wells 
the climates. | and ſprings. 


* Peterſburg, N. Lat. 59 20' 23” Long. 309825 E. from the 2. 22 
firſt merid. of Green w. 4 
London, N. Lat. 51* gr Long. o 7 7˙4 1 
Paris, N. Lat. 48“ 50“ Long. 29 250 E. 10 1094 in the 1 
cave under the if 
oblervatory. | 

Kingſton, Jam. N. Lat. 189 15 Long. 76 38 W. 2102 2192 


qg— -— --——— —— — 


Tu difference of temperature between London and Paris 
is more remarkable than their diſtance will account for, and, 
of courſe, is an illuſtration of the effect of inſular ſituation, 
which was my reaſon for ſetting down two places ſo near to 
one another. Accident ſometimes preſents us with one inter- 
eſting fact when in ſearch of another. This was my caſe, in 
taking the heat of the earth in my garden, to contraſt with that 
of my well, for a particular purpoſe. On April 19. 1789, 
REAUMUR'S thermometer at 7“ above o, I found the heat of 
the earth, in a ſoft bed one foot from the ſurface, only half a 
degree above the freezing point, and on the next day was aſto- = : | 


niſhed 
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niſhed to find it at 55 above it, although the thermometer in 
air had not altered its poſition, but was ſtill at 7*, nor had the 
ſun ſhone out in the interval, ſo that this ſurpriſing change of 
heat in the earth ſeems to have been effected by a ſhower of 
rain that fell between the two obſervations ; a ſtrong confirma. 
tion of the hypotheſis that rain water contains a large portion 
of latent heat, and probably of electric matter; ſo that it is 
not ſurpriſing, if plants ſhould, under certain circumſtances 
ſtart, as it were, ſuddenly out of the earth after a ſhower of 
rain, as they receive ſo large a ſupply, not only of moiſture, 
but likewiſe of heat, and poſſibly a vivifying principle frow 
the ſtimulus of the electric fluid carried down by the rain, \ 


General Obſervations on the Summer Atmoſphere, 


Tux ſtate of the atmoſphere during the ſummer, is in gene. 
ral pretty fixed, and the air very ſerene and clear, both during 
the day and night, in ſpite of the heavy dew that falls from 
the ſetting to the riſing of the ſun, which ſeems to ſerve, as 
before obſerved, for watering the plants during this hot dry 
ſeaſon. I have been much ſtruck with obſerving, that an ex- 
cellent hygrometer, ſent me by the learned Profeſſor Picter of 
Geneva, (hung within doors with the windows open) indicated 
a greater degree of humidity, on a fine ſummer evening, than 
during the moſt continued rainy weather; ſo much higher is 
the ſaturation of the air with water, and ſo much greater is its 
diffufion through it, than when it falls in the form of rain. 
This obſervation favours the modern hypotheſis of the chemical 
ſolution of water 1n air. | 

I THINK alſo worthy of remark, the much greater effec! 

this ſultry debilitating period has upon foreigners, (from even 
warm countries) than on the natives of the north, as one 
ſhould naturally think the former would ſupport it better, chan 


a people unaccuſtomed, for ſo long a period of the year, to . 
ceillve 
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:efſive cold. This, however, is by no means the caſe; for 
whilſt foreigners can ſcarcely take any exerciſe out of doors, with 
the ſun high above the horizon, without feeling a ſpecies of 
faintiſh debility, the natives even carry on the hardeſt labour 
without much apparent fatigue. This may probably be ac 
counted for by their conſtant uſe of the vapour bath, heated to 
a degree unſupportable for many minutes to a foreigner, whilſt 
they feel themſelves perfectly at their eaſe in it, from habit, and 
are as fond of it as the Greeks and Romans were of the tepid 
water bath. 

ANOTHER circumſtance in the mode of life of this northern 
people, which may alſo contribute greatly to their ſupporting 
ſo well conſiderable degrees of heat, is their living at home, 
for eight months of the year, in a conſtant heat of from 
16* to 20? of REAUM. or from 68* to about 77 of Fan. ; 
nay, even during the ſummer, the ovens of their cottages are 


obliged to be pretty conſtantly heated, each peaſant baking his 


bread at home, and dreſſing his victuals in them. 


AUTUMN. 


Tux remark I have already made on the ſeaſons will account 
tor my leaving this period blank, and only mentioning it for 
form's ſake. I have annexed the abridged regiſter of fifteen 


years, made uſe of in this paper, as there may be ſome who 
would wiſh to ſee it. 


4 
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Two LETTERS % ELECTRICAL and other PHENOMEN 4 : 
addreſſed to Dr M4TTHEW GUTHRIE, Conf. Aul. F. R. 88 
Lonp. and Epin. Phyſician to the Imperial Corps of Ni); 
Cadets, and to that of the Artillery and Engineers in St Peterſburg 
by his Excellency M. APINUS. 


[Tranſlation from the French.) 


DEAR SIR, 


I ACKNOWLEDGE the pleaſure I have received in peruſing 
your paper on the Northern Climate ; and certainly it would 
be difficult to give, with more method and intelligence, a clear 
and diſtin idea of the peculiarities of our climate, quod ma! 
Jupiter urget, and which diſtinguiſh it from the other countries 
of Europe, placed under a more mild and temperate ſky. 

I SHALL therefore comply with pleaſure, in giving a circum- 
ſtantial account of the curious facts mentioned in your Difler- 
tation, as ſeen and authenticated by me; and ſhall, at the 
ſame time, avail myſelf of your permiſſion to communicate 
the remarks and reflections I have made on reading your inter. 
eſting Diſſertation *. | 

Tu uncommon phenomena alluded to in your paper, were 
as follow : During the laſt weeks of the year 1766 and the 
firſt of 1767, we had conſtantly very ſtrong froſt, with the 


calm, 


* Dr GuTukie ſolicited the learned gentleman's remarks and opinion on his papet. 
M. ZEerxvs is the oldeſt Profeſſor of the Imperial Academy now alive, having ſpent 
upwards of thirty years in this country; and as Natural Philoſophy was his prof thous ial 
line before called to Court, and his amuſement ſince, his Excellency is of all other mol 
able to judge of the peculiarities of our climate, and the fitteſt to put the Rs 
veracity on this Diſſertation, its principal merit, 
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calm, clear and ſerene {ky which generally accompanies it in 
this climate; and during its prevalence, her Imperial Majeſty 
having ſent for me one morning, ordered me to go to the 
apartments of Prince ORLOFF, in another part of the palace, 
who, ſhe ſaid, had, for ſome days paſt, become uncommonly 
electric every time his hair was combed. 

I FOUND the Prince at his toilet, and obſerved, in fact, 


that, at every time his valet de chambre drew the comb 


through his hair, a pretty ſtrong crackling noiſe was heard; 
and on darkening the room, by drawing the curtains, the 
ſparks were ſeen following the direction of the comb in great 
abundance, whilſt the Prince, by this operation, was become 
ſo completely electric, that ſtrong ſparks could be drawn from 
his hands and face; nay, he was even electrified when he was 
only powdered with a puff, the friction of the air againſt his 
hair being able to produce a conſiderable degree of electricity; 
a curious experiment, which however but ſeldom ſucceeded af- 
terwards, when I was defirous of repeating it. 

A rew days after this ſcene with the Prince, I was witneſs 
to a ſtill more ſtriking effect of the electric ſtate of our atmo- 
ſphere at this period. His Imperial Highneſs the Grand Duke 
ſent for me one evening in the twilight, and told me, that, having 
briſkly drawn a flannel cover off a green damaſk chair in his 
bed-chamber, which had been put on it by accident, he was 
aſtoniſhed at the appearance of a ſtrong bright flame that fol- 
lowed it ; but having immediately comprehended that it muſt 
have been an electric phenomenon, his Highneſs had been 
trying to produce a ſimilar illumination on different. pieces of 
furniture, and could now ſhow me a beautiful and ſurpriſing 
experiment, that he had juſt diſcovered. —His Highneſs then 
threw himſelf on his bed, which was covered with a damaſk 
quilt laced with gold, and rubbing it with his hands in all di- 
rections, the young Prince, who had then reached his twelfth 
fear, appeared to be ſwimming in fire, as, at every ſtroke, 

1 8 2 flames 


| 
| 
| 
| 
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flames aroſe all around him, which, darting to the gold lace 
border, run along it, and up that of the bed, to the very top. 

Wurst his Highneſs was ſhowing me his experiment. 
Prince ORLorr, who had been making many different trials of 
his perſonal electricity, ſince the day I ſaw him at his toil 
came into the room with a ſable muff in his hand, and ſhowed 
us, that, by only whirling it five or fix times round his head in 
the air, he could electrify himſelf ſo ſtrongly, as to ſend out 
ſparks from all the uncovered parts of his body; another prof 
that the ſimple friction of air againſt hair could produce elec. 
tricity. Similar experiments were repeated in many houſes ot 
the city, whilſt the ſtrong froſt prevailed 3 which ſhows, that 
the uncommon diſpoſition of bodies to electricity, during the 
period treated of, was general. 

THESE curious phenomena have appeared from time to time 


ſince that epoch, particularly during the ſevere cold which has 


prevailed for theſe four weeks paſt. A few days ago, a lady of 
my acquaintance informed me, that, on having her head 
combed, not only her hair ſhowed the ordinary figns of elec- 
tricity, but that, after the comb had been drawn through, it 
buſhed out in a moſt ſurpriſing manner, by the mutual repul- 
ſion of the hairs, and occaſioned, on riſing upon her head, a 
moſt ſingular and diſagreeable ſenſation, which would cer- 
tainly have frightened her terribly, if ſhe had not inſtantly 
gueſſed the cauſe. 

IT muſt not, however, be taken for 1 that theſe ap- 
pearances are quite common here, or that they appear every 
winter, although we never fail to have 249 and upwards of 
cold, by REauMuR's ſcale. No; to render theſe effects very 
remarkable, a great cold muſt have continued ſeveral wecks 
without abating, as I ſhall explain in the ſequel. 

I SHALL here likewiſe account for a curious fact mentioned 
above, which muſt have drawn the attention of the reader, vis. 


that Prince OkLorr became electrified whilſt ſitting at ia 
toilet 
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toilet, on a chair placed on the bare floor, or on walking in the 
Great Duke's apartment, without any ſpecies of apparatus to 
cat off his communication with the naked boards; but he was 
in fact inſulated in both ſituations, as the inlaid floors were 
become as completely ideo- electric as glaſs or roſin, from the 
high dried ſtate to which they were reduced by an exſiccating 
quality of the atmoſphere, (to be explained in rhe ſequel) and 
conſtant waxing. Now, as I obſerve, Sir, that in your paper 
on our climate, you enter into ſome reaſoning on theſe pheno- 
mena, I preſume my opinion on them will not be difagreeable 
to you. 

Tu great diſpoſition, then, of air, and other bodies, to be- 
come electric, during great degrees of cold continued for a cer- 
tain time, always appeared to me to be ſo eaſily explained, that 
[ looked upon it as a ſimple corollary of the beſt known of the 
laws of electric force, and as ſuch, that it did not require 
to be deduced from it in a formal manner. However, that 
you may know on what I founded that ſuppoſition, I ſhall ob- 
ſerve, That, /ir//, nothing indicates air, and other bodies, to 
contain, during ſevere froſt, an atom of more electric matter 
than their natural quantity ; and they are certainly not in a 
ſtate of ſpontaneous electricity, becauſe, to render them elec- 
tric, friction muſt be employed, as at all other times; ſo that 
all the uncommon appearances above mentioned are reduced to 
this, That, by means of friction, bodies, in the above ſtate of 
the atmoſphere, become more eaſily, and more ſtrongly, electric, 


than at any other time, which does not indicate a larger 


quantity of electric matter, but a greater diſpoſition: to re- 
ceive it. | 

2dly, THERE is no neceſſity, then, to enquire, why air, filk, 
wool, hair, wood, Cc. contain a greater quantity of electric 
matter in this than in another ſeaſon, ſince the fact does not 
obtain ; ſo that the queſtion left for inveſtigation is only, Why 
they poſſeſs, during ſevere cold, a greater aptitude or diſpoſition 


0 
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to become electric, than in any other ſtate of the atmoſphere 2 
or, in other words, Why they become, in a more eminent de 
gree, 1deo-electric ? 

34ly, Alk polleſles, like the other fluids we call menſirua, the 
power of diſſolving different bodies, eſpecially water, which 
laſt proceſs we term evaporation ; and, like the other menſtrua, 
this power is modified by the degree of heat it poſſeſſes, ſo 
that, ceteris paribus, warm air can diſſolve, and hold in ſolu- 
tion, a much greater quantity of water than cold air. 

4thly, SUPPOSE that air, heated to a given degree, holds in 
ſolution as much water as it is able to diſſolve, that is to ſay, 
that it is ſaturated with it, and it then cools down ſo conſi- 
derably, that it cannot hold in ſolution the ſame quantity it 
did at firſt; there ſhould, in that caſe, take place a large pre- 
cipitation, or a large portion of the diſſolved water ſhould ſe- 
parate itſelf from the cooled air; ſo that it muſt remain 
charged with a much ſmaller quantity than before it loſt its 
heat. 

5thly, Ir follows, then, that the atmoſphere is never drier 
than during great froſt, and never more humid than during 
great heat; and this aſſertion will appear a paradox only to thoſe 
who confound a dry with a drying air, and a wet with a wet- 
ting air; or who do not reflect that a dry air may not be of a 
drying nature, and that a humid atmoſphere may not be of a 
wetting quality. I hope, likewiſe, nobody will maintain, that 
the apparent purity, and perfect tranſparency of the air, in a 
fine ſummer day, is a proof of its not being charged with he- 
terogeneous matter, as that tranſparency is only the effect of a 
perfect ſolution of the water it contains.—It is evident, by the 
common chemical operations, performed every day, that every 
perfect ſolution is clear and tranſparent, and that when it be- 
comes turbid, a precipitation is at hand. Let us confirm this 
fact, Sir, by a phenomenon we have an opportunity of ſeeing. 


very often in ſummer, viz. that we ſhall find the air full of 
| broken 
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broken clouds in the morning, which vaniſh under our eye 
whilſt looking at them, as the ſun riſes higher above the hori- 
20n, in the ſame manner as chemical ſolutions become turbid 
on cooling, and clear again on heating. 

6thly, Tuis extraordinary dry air penetrates into our apart- 
ments, either gently and inſenſibly through chinks, or rapidly 
and perceptibly when our ſtoves are lighted each morning ; a 
ſure means of renewing the air of our apartments once in 
twenty-four hours at leaſt. The external air thus introduced, 
ſoon acquires the temperature of the chamber, which is com- 
monly from 12* to 15 or more of RREAUMuUR, (in the better 
ſort of houſes, for thoſe of the common people are warmer) 
and then recovers its diſſolving power, which the ſeverity of 
the cold had conſiderably diminiſhed, nay almoſt entirely over- 
come; but as it now contains little or no humidity, it mult, 
like other men/trua, attack the humidity that it finds in the 
chamber, with a much greater rapidity than it could have 
done with the ſame degree of heat, had it not been thus puri- 
fied (or dephlegmated, in the language of chemiſtry) by the 
cold. All the bodies, then, which happen to be in the room, 
muſt loſe of their humidity, or be dried much quicker than in 
any other ſeaſon ; and, in fact, there is no houſekeeper in Pe- 
terſburg who does not perceive to his coſt this extraordinary 
drying proceſs, as our furniture warps, cracks or ſplits much. 
more during the rigour of winter, than in the hotteſt period of 
ſummer, nay probably more than in any other country between 
us and the equator. 

7thly, A NATURAL reſult of all this, is, that, after our great 
cold has continued a certain time, the bodies mentioned above, 
12, air, ilk, wool, hair, wood, Cc. are in fact, without aſſiſt- 
ance from us, drier than during the reſt of the year, and pro— 
bably more ſo than in any other part of Europe, except they 
are dried expreſsly by ſome artificial means. 
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8/hly, Now, the bodies I have enumerated, are all in the 
claſs of imperfect ideo- electrics, and have likewiſe the common 
property of attraQing moiſture, ſo that they can never be per- 
fectly dry; but water is, after the metals, the moſt perfeq 
conductor of the electric fluid, or the leaſt of an ideo electric, 
I ſay, after the metals; for I think I have obſerved, and pro- 
bably others have done the ſame, that water does not condud 
quite ſo well as they do. But let that be as it may, theſe bo. 
dies cannot certainly imbibe water without becoming leſs of an 
ideo- electric, in proportion as they do ſo, and, of courſe, the 
more they dry again, the more they recover their natural quality, 

Tun reſult upon the whole then muſt be, That during our 
ſevere cold, the bodies of which I ſpeak become ſpontaneoully 
much better ideo- electrics here, than they ever are in any other 
ſeaſon or climate; therefore theſe bodies have an extraordinary 
diſpoſition to become eaſily and ſtrongly electric. 

IT cannot have eſcaped your penetration, Sir, that in all! 
have faid, | have advanced only known and generally received 
facts, without admixture of hypotheſes or conjecture of my own; 
ſo that the explanation I have given of the phenomena, (alluded 
to in your paper, and which I was called upon to illuſtrate) 
ariſes naturally and neceſlarily from thoſe facts, in ſuch a man- 
ner, that it may paſs, in my opinion, for a demonſtration, 
ſuch as is to be given in Natural Philoſophy. 

IT appears to me then, Sir, that we are not obliged to have 
recourſe to the conjectures of Meſſrs SaussuRE, BERGMAN, 
WILKE, &c. to explain the above phenomena, as you appear to 
have been diſpoſed to do, in the paſſage alluded to, with a mode- 
ration that does honour to your mode of philoſophiſing ; nay, it 
we were even inclined to employ them, I do not ſee how they 
would anſwer our purpoſe, being only hazarded opinions; but 
could they be verified, (which I doubt much) they would even 
then be of very little uſe, as they could contribute nothing to 
the perfection of the theory of electricity. 


Yor 
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You muſt excuſe me, Str, if I enter into another diſcuſſion 
which the ſame paſſage of yours has likewiſe given riſe to. I 
mean, the opinions which ſeveral of the learned have thrown 
out of late years relative to two ſorts of electricity. 

IT was I, Sir, as you know, who firſt gave riſe to that idea 
many years ago. I had proved, in my Tentamen Theor. Electric. 
t Magn. that the portions of matter belonging to every body 
in nature, repel one another. This propoſition appeared bold to 
ſome of the learned, as indeed it would have done to myſelf, 
before I had well examined, digeſted and compared it with the 
analogy of nature. 

Tux Philoſophers you cite imagine they could remove this 
difficulty, by ſuppoſing the exiſtence of two diſtinct electric 
fluids, one of which is poſitive and the other negative. I ſhall 
confine myſelf at preſent to a few remarks upon that ſubject. 

Ino, THosE who would pals that idea for a new theory of 
electricity different from mine, (and there are thoſe who attempt 
it) have not conſidered matters in their true point of view; for 
it is evident that a theory, founded on the ſuppoſition of two 
| fluids, will coincide perfectly and eſſentially with mine; nay, the 
explanation of the phenomena, the reaſoning, and even the ana- 
lytic formula which they draw from their pretended theory, is 
exactly the ſame as mine. But ſuppoſing their hypotheſes could 
be proved, there would reſult from it nothing new, except that 
it might furniſh an explanation of one of the fundamental facts 
on which I founded my theory, and which I did not follow, nor 
think important enough to inveſtigate the origin of, but was 
contented to admit it as an eſtabliſhed fact. 

240, M theory, in confining itſelf to ſimple well atteſted facts, 
neither aſliſts nor denics the exiſtence of two, or even ſeveral 
fluids, which nature might poſſibly employ to effect the funda- 
mental laws on which I have eſtabliſhed my theory; for when I 
make uſe of the expreſſion matter proper to badies, it is evident, 
that it means what remains in a body after we have drawn ofl 
the electric fluid. 
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ztio, In confulting the analogy of nature, one cannot fail tc 
recollect, that all known bodies poſlefs, beſides the Newtonian 
attraction, which is common and general to them all, another 
attractive force, or that which produces coheſion between two 
pieces of poliſhed marble, the aſcent of fluids in capillary tubes, 
and an infinite number of other phenomena. Now, this laſt 
attractive force is evidently and eſſentially different from the 
firſt ; for whilſt the one follows the inverſe ratio of the {quare 
of che diſtance, it is proved that the other is in proportion to a 
power, into which enters the reverſe ratio of the cubes, and 
probably of ſome ſtill higher power of the diſtance. | 

IF then both experience and the analogy of nature, ſhow the 
poſſibility of the co-exiſtence of two attractive forces in the 
ſame body, governed by laws entirely different; and as a repul- 
ſive force is nothing elſe than a negative attractive one, my ſup- 
poſition of the repulſive force of bodies, contains nothing but 
what is perfectly conformable to the analogy of nature. 

vou alſo make mention, Sir, and with reaſon, of the frequent 
appearance of the beautiful phenomena of parheliums and 
mock moons in our climate, which enables us to be better ac- 
quainted with all the circumſtances attending them, than people 
nearer the equator. I paid a particular attention to theſe phe- 
nomena for a part of the years 1758 and 1759, and I think have 
made ſome important obſervations on that ſubject ; bur it 1s not 
at preſent either the time or place to enter into them, eſpecially 
as I have already given the principal facts in a paper inſerted in 
the eighth volume of the Novi Comment. Academ. Scien. Petrop. 
p. 392, by referring to which I ſhall content myſelf at preſent. 

IT is now time, Sir, to finiſh this long letter, which has al- 
moſt ſwelled to a diſſertation ; and I ſhall do fo, by aſſuring 
you, that I am, with much eſteem, 


Your obedient ſervant, 
St PETERSBURG, 
ſan. 718. 1789. 
A p1NUS. 


SIR, 
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SIR, Fanuary 23. 1789. 


Ax idea has ſtruck me ſince I ſent off my laſt letter, which 

may poſſibly merit your attention, and therefore I ſhall give it 
ou. 

Bor of us know long ago, Sir, and we have probably felt 
it lately, that when a ſevere froſt has laſted for a certain time 
without intermiſhon, we may in vain ſtrive to prevent feeling 
its eflects on our own bodies, as well as our furniture, although 
we even remain within doors in a comfortable ſpring heat, with- 
out expoſing ourſelves to the open air at all. It might be ſup- 
poſed that theſe precautions would be ſufficient ; but they are 
in fact far from being ſo: for as ſoon as the ſevere cold has 
laſted ſome time, we find ourſelves attacked with a diſagreeable 
ſenſation, which, like all the reſt of our ſenſations, there is no 
deſcribing exactly. TI ſhall therefore only ſay, that it conſiſts in 
a ſort of laſſitude and heavineſs or torpor, affecting both the 
body and mind, joined to a troubleſome reſtleſſneſs or inquie- 
tude. Such are our feelings during the continuance of the 
above deſcribed weather, and I ſhall next give you, Sir, my 
conjectures on the cauſe of this curious phenomenon. 

IN the letter I had the honour to write you ſome weeks ago, 
proved, that great cold renders the air dry and pure in a moſt 
aſtoniſhing degree, and that the heat which it afterwards re- 
ceives in our apartments, renders it drying in a proportion 
equally ſurpriſing. Now, 1s 1t not poſlible that it is this ſame 
drying quality of our chamber-atmoſphere which produces the 
ſenſations enumerated above ? For why ſhould it not attack, un- 
der the ſame circumſtances, the human body, as well as our 
wooden furniture, and all other bodies which happen to be in 
the rooms ? Surely, what we call perſpiration muſt be much 
increaſed by it; and this conſumption of our cxcreted fluids 
may poſſibly he extended, I ſhould think, to the nobler fluids 


neceſſary 


I 
— - 


— — 


— —̃ 7˖ —̃— Bas > 


ar A — * 


— — 
— + = 


— — 


— — = 


—— wo So — 2 2 * wg 


bp 
ö 
. 


244 DISSERTATION, &c. 


neceſſary to the functions of the animal o:conomy, ſuch ag what 
are called vital ſpirits, the exiſtence of which is ſuppoſed, with 
ſome degree of probability, without our being able to lay what 
they are. This idea appears the more likely, as it is known tha 
the diſſolving power of air is not confined to water alone, bur 
is extended to many other bodies. If then my conjeQure is 
founded, there appears to me, Sir, a very eaſy way to prevent 
this ſort of diſeaſe ; for in fact it is one, although but light 
and of little conſequence ; we have only to give back to the 
air the humidity which the froſt had robbed it of, which may 
be done, either by promoting the evaporation of a certain quan- 
tity of water in the room, or, what will be a much more con- 
venient and ſhorter mode of doing it, to hang up a cloth of a 
proper ſize, dipped in water, and wetted from time to time,— 
1 ſubmit, Sir, theſe conjectures to your judgment; as all that 
regards the impreſſion which, in length of time, may be made 
on the human body, by a very dry and a very drying air, falls 
more immediately into your line as a Phyſician, than into that 
of your moſt obedient ſervant, 
EpINus. 


You may make what uſe you pleaſe of this letter, and give 
it the ſame deſtination as the firſt, if you think proper. 
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For the ſix Winter Months, November, December, January, February, March 
and April, which make 181 days of the common year. 


[To face page 244. Phy/. Cl.] 
The MEAN STATE of the ATMOSPHERE in St Peterſburg, for Sixteen Years, extracted from a Regiſter of the 


Weather, kept by Profeſſor EULER, perpetual Secretary to the Imperial Academy of Sciences. 


For the ſix Summer Months, May, June, July, Auguſt, September and October, 
which make 184 days of the year, 


I. SA O ME. &: Ki 


At 20 feet above the mean level of the Neva, and at 6090 feet from its falling 
into the Gulph of Finland. 


At higheſt, 28.87 commonly in January. 
At loweſt, 26.99 ofteneſt in November. 
Difference, 1.88 The mean between theſe extremes, 27.93. 


Mean height, 28.02 Paris inches. 
It ſtands 95 days above 28 inches, and 86 days below it. 


N. B. The ſcale of the barometer is divided into Paris inches and hun- 
dredth parts. 


At higheſt, 28.47 ofteneſt in May or October. 
At loweſt, 27.50 ofteneſt in September or October. 


Difference, 92 The mean between theſe extremes is 27.96. 
Mean height, 28.04 Paris inches. 


Its height for 107 days is above 28 inches, and for 77 days below it. 


nn THERMOMETER 
DE 1'IsLE's Thermometer in the ſhade, and expoſed to the north, the inſtrument in uſe in the Imperial Academy of Sciences. 


Greateſt cold, 1962 commonly in January, equal to 240 below © of FAHREN- 


HEIT, or 24% of REAUMUR below ©. 


Leaſt cold, 1419? in November or April, equal to 57 of FAR. above o, or 
5 % of REAUM. above o. 
Difference, 552 equal to 649 of Fanr. or 2893 of REAUx. 


Mean cold of the night, 1629 equal 230 of Fans. above o, or equal 70 of REaum. 
below o. And of the afternoon, 154 equal 27 of FAR. above ©, or equal 29 
of REAUM. below ©. | | 

The cold has been above 170 for 47 nights, equal to 89 of FAHR. above o, or equal 
to 1093 of REAUM. below o. And above 1509, or the freezing point, for 156 
nights. | 

The mean term of the firſt froſt, the gth October, new ſtile. 

The mean term of the Neva freezing, the 27th November. 


III. W 


Perfect calm, 28 days. Light breezes, 87 days. 

Briſk gales, 50 days. Strong gales, 16 days. 

N. 14 days. E. 13 days. 8. 20 days. W. 45 days. 

N. E. 19 —— S. E. 12 S. W. 22 N. W. 26 — 
5 

Sky clear, 39 days. Cloudy, 68 days. Overxcaſt, 74 days, 

Fog, 26 

Rain, 20 | 

Snow, 64 — Mean term of the firſt ſnow, Oct. 9. N. 8. 


Quantity of rain and melted ſnow, 4.22-, or about 5 inches. 
Aurora Borealis, 16 or 17 days. 

Tempeſt, ſeldom. 

Hail, very ſeldom. 


Greateſt heat, 1069 commonly in July or Auguſt, equal to 85 of Fan. 


above o, or to 24% of REaun. above o. 


Leaſt heat, 144% in May or October, equal to 419 of Fan. above o, or to 
39 of REAuM. above o. 
Difference, 380 equal to 46% of Faun. or equal to 20 of REaun. 


Mean heat of the afternoon, 1279, equal to 59 of Fank. above o, or equal to 129 


of REAUM. above o. And of the night, 1369, equal to 49 of FauR. above o, or 
to 204 of REAUM. above o. 

The heat of the afternoon has been 130, equal to 56® of FanR. above o, or 1007 
of REAUM. above ©; and above 150 for 182 days: That is to ſay, that the ther- 
mometer has been ſo many days above the ſreezing point. 

The mean term of the laſt froſt, zd of May, new ſtile. 

The mean term of the opening of the Neva, 19th of April. 


N P. 

Perfect calm, 41 days. Light breezes, 75 days. 
Briſk gales, 53 days. Strong gales, 15 days. 
N. 32 days. E. 19 days. 9. 22 days. W. 27 days. 
N. E. 15 —— BE. 10 S. W. 24 N. W. 27 — 


SDS PHF. 


Sky clear, 53 days. Cloudy, 87 days. Overcaſt, 44 days. 
Fog, 17 —— | 
Rain, 80 


Snow, from 6 to 7 days. Mean term of the laſt ſnow, 4th of May, N. S 
Quantity of rain-water, 102%, or about 11 inches. 

Aurora Borealis, from 8 to 9 days. 

Tempeſts, from 11 to 12 —— 


Hail, from 2 to 3 — 
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II. 


PAPERS OF THE LITERARY CLASS. 


\ 


l. An ACCOUNT of ſome EXTRAORDINARY STRUCTURES 
on the Tops of Hills in the HiGnLANDs; with Remarks on 
the Progreſs of the Arts among the ancient Inhabitants of” ScoTt- 
LAND. By ALEXANDER FRASER TYTLER, Ey; Advocate, 
F. R. S. EDIN. and Profeſſor of Civil Hiſtory in the Univerſity 
of EDINBURGH #. 


N the year 1777, an account was publiſhed by Mr Jour 
W1LLIAMS, mineral-engineer, of certain remains of an- 
cient buildings on the ſummits of ſome of the hills in the 
Highlands of Scotland, which had hitherto eſcaped obſervation, 
and which to him afforded grounds for a very extraordinary 
ſuppoſition, That they had been cemented together by means of 
Fire. He mentioned ſeveral of thoſe hills exhibiting remains 
of building, which he had viſited and examined ; particularly 
the hill of Knockfarril in Roſs-ſhire, Craig-Phadrick near In- 
verneſs, Dun-Evan and Caſtle-Finlay in the county of Nairn, 
and the Caſtle-hill of Finhaven in the county of Angus. He 
deſcribed the veſtiges of regular fortifications on the ſummits of 
A 2 thoſe 


. Part of this Paper was read in 17 $3, before the Philoſophical Society of Edinburgh. 
It is now enlarged, and printed by order of the Committee for publication of the Tran!- 


xtions of the Royal Society of Edinburgh. 
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4 ANCIENT FORTIFICATIONS in 


thoſe hills, of which the walls, remaining in ſome places of ſe- 
veral feet in height, were evidently compacted together by the 
vitrification of the ſtones of which they were built; and he of. 
fered ſome ingenious conjectures with regard to the means em- 
ployed in forming ſuch extraordinary ſtructures, and the pur- 
poſes for which they might have been reared. 

Tuts account, which Mr WILLIAMusõ himſelf candidly owned, 
was by many people treated as a fiction, excited, however, the 
curioſity of ſeveral travellers to viſit and examine ſome of thoſ- 
hills which he had mentioned. In the ſame year, 1777, Dr Jars 
ANDERSON of Monk(hill, tranſmitted to the Society of Anti- 
quaries of London, a very elaborate account of ſome ancient 
monuments and fortifications in the Highlands of Scotland, 
contained in two letters, which are publiſhed in the 5th and 
0th volumes of the Archeologia. In theſe he treats, at conſider- 
able length, of the vitrified forts, and particularly of that upon 
the hill of Knockfarril in Roſs-ſhire; and, agreeing with Mr 
WILLIAus in the general idea, that, in rearing thoſe ſtructures, 


the builders had employed fire for the purpoſe of cementing 


the materials, he differs from him a little as to the manner in 


which he ſuppoſes the fire to have been applied to the mound 
or rampart. 


IT is curious to remark, how the ſame appearances, to dit- 
ferent obſervers, lead to the moſt oppoſite opinions and conciu- 
ſions. The two gentlemen above mentioned ſeem not to have 
entertained the ſmalleſt doubt, that the vitrified materials on the 
tops of thoſe hills, were the veſtiges of works of art, and the 
remains of ſtructures reared for the purpoſes of ſecurity and 
defence. The Biſhop of Derry, when on a tour to the north 
of Scotland, viſited the hill of Craig-Phadrick near Invernels, 
and expreſſed his opinion, that the mounds of vitrified matter 


were not the remains of any artificial work, but the traces of 


an ancient volcano. In the Philoſophical Tranſactions of the 
Royal Society of London for 1777, Part II. No. 20. is an ac- 


Count. 
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count of Creck Faterickh, there termed a volcanic hill near Inverneſs, 
in a letter from THomas WesrT, Eſq; to Mr LANE, F.R.S. 
in which the writer does not heſitate to pronounce this hill an 
extinguiſhed volcano; and having ſent ſpecimens of the burnt 
matter for the inſpection of the Royal Socicty, the Secretary 
ſubjoins a note to the paper, intimating, that * theſe ſpecimens 
„having been examined by ſome of the Members well ac- 
quainted with volcanic productions, were by them judged to 
„be real lava.” Such was likewiſe the opinion of a very inge 
nious Member of this Society, the late ANdrew CrosBie, Eſq: 
who, in an account which he gave to the Philoſophical Society 
of Edinburgh in 1780, offered ſome curious conjectures with 
regard to the proceſs of nature, by which he ſuppoſed the whole 
of this hill to have been thrown up from the bottom of the ſei 
by the operation of inteſtine fire. 

Tux peruſal of Mr WILLIAMs's pamphlet and of Dr AN DTER“Eͤ 
$0N's account, as well as thoſe differing opinions I have men- 
tioned, excited my curioſity, in a journey I made to Inverneſs- 


ſhire in autumn 1782, to examine, with ſome attention, ſuch of 


the hills mentioned by Mr WILLIAMS as lie in that country ; 
and I now propoſe to lay before this Society the reſult of that 
examination, which, however, I confine chiefly to Craig-Phad- 

rick, as that which I have moſt minutely ſurveyed. 
CRA1IG-PHADRICK is a ſmall conical hill, which forms the 
eaſtern extremity of that ridge of mountains which bounds 
Loch-Neſs upon the north-weſt fide. It is ſituate about a mile 
to the north of Inverneſs, and commands an extenſive proſpect 
of both ſides of the Murray frith, to the diſtance of above forty 
miles. It is acceſſible on two different quarters; on the welt 
by a narrow but level ridge, which joins it to the chain of hills 
upon Loch-Neſs ; and on the ſouth-eaſt, by an eaſy aſcent from 
the high ground above the town of Inverncſs. When ſeen 
from the oppoſite heights, it appears pretty much of a conical 
figure; the top cut off, forming a level ſurface, bounded at 
each 
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each end by a ſmall riſing or ſhoulder. At the diſtance of three 
or four miles, its artificial appearance 1s more perceptible than 
upon a nearer approach, when the eye, ſeeing only a part, fails 
to take in the great outlines, and to perceive their regularity and 
ſymmetry. A more diſtin idea of the general form of this 
hill than can be given by deſcription, may be obtained from a 

zetch taken from the oppoſite high grounds, at a few miles di- 
ſtance. See Plate I. fig. 1. In this ſketch, Craig-Phadrick is 
marked by the letter C. B are thoſe hills, a part of the ſame 
ridge, which bound Loch-Neſs upon the north-weſt ; and D is 
a conical hill oppoſite to Craig-Phadrick, on the other fide of the 
Murray frith. 

ON approaching Craig-Phadrick from the level ridge upon 
the weſt ſide, what firſt preſents itſelf to view is a road cut 
through the rock, from the bottom to the ſummit; in moſt 
places about ten feet in breadth, and nearly of the ſame depth, 
winding in an eaſy ſerpentine direction for about ſeventy feet; 
by which means an aſcent is gained over a very ſteep rock, 
which is otherwiſe quite inacceſſible from that quarter. See 
Plate I. fig. 2. The form alone of this road leaves little room 
to doubt of its being an operation of art. I examined the ſides 
of it, where it is cut into the rock, to ſee if there were any 
marks of a tool. A labourer, who attended me with a mattock, 
or quarryman's pick, declared his opinion, that, in many places, 
there were marks of an inſtrument fimilar to what he had in his 
hand ; but the rock being compoſed of many rounded pebbles, 
and when broken preſenting a ſurface, in which the beds of 
thoſe pebbles have often an appearance like what is made by the 
ſtroke of a tool, I lay little weight upon that circumſtance. The 
form alone of this road, as I have already ſaid, was ſufficiently 
convincing to me of its being an operation of art. 

FROM the nature of the ſtone itſelf, of which this hill is 
formed, and from that compound appearance of water-worn 
pebbles, ſticking in a cementing maſs, it has been n 

that 
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chat theſe pebbles, together with the bed in which they are 
lodged, had been forced up from the bottom of the ſea, by in- 
ternal fire ſtruggling for a vent, which it afterwards obtained at 
the ſummit. With regard to the nature of the ſtone of this 
hill, I ſhall here obſerve only, that this compound appearance 
in the rock at Craig-Phadrick, affords no more preſumption of 
this particular hill being forced up by fire from the bottom of 
the ſea, than it does of all the ſurrounding hills for many mules 
having the ſame origin. The greateſt part of the hills which 
bound Loch-Neſs, both on the north and ſouth, are compoſed 
of the ſame materials, or at leaſt contain large ſtrata of the ſtone 
have mentioned. Yet none of thoſe hills that I have ſeen, or 
on enquiry have ever heard of, exhibit the ſmalleſt appearance 
of the effects of fire; though, being infinitely higher than 
Craig-Phadrick, and conſequently demanding a much greater 
force to raiſe them up, had fire been the agent, its effects on 
them would probably have been much more conſpicuous than 

on a hill incomparably ſmaller. | 
THAT the materials which compoſe the hill of Craig-Phad- 
rick, as well as all other hills, of which the ſtone is of a ſimi- 
lar nature, have originally been under water, I have not the 
ſmalleſt doubt. The compound appearance of the rock, which 
is evidently a maſs of water-worn pebbles, of various ſize, na- 
ture and colour, ſticking in a bed of clay, leaves no room to 
doubt of its origin. But whether thoſe hills, which conſiſt of 
ſuch compound materials, have been forcibly raiſed up from 
the bottom of the water, by ſome convulſion of nature, or 
formed by a gradual alluvio, or depoſition of materials under a 
maſs of water which has now deſerted them, (as ſand-banks 
are formed in the ſea) is what we have no grounds for deter- 
mining with certainty, and few to found even a probable con- 
jecture: Since, with regard to this particular hill, there never 
has been a ſection made acroſs any part of it, from which the 
component ſtrata might be perceived, or the diſpoſition in 
vehich 
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which they lie. All that I am at preſent concerned to ſhew, is 
that, from the ſuperficial or external appearance of this hill 
there is no reaſon for ſuppoſing that it ever contained inteſting 
fire. 

THE ſtone, of which the whole of this hill, and moſt of the 
neighbouring hills are compoſed, is a mixed maſs of round 
water-worn pieces of different coloured granite, greyiſh or 
ſpeckled quartz, and the common white quartz. This compound 
ſtone, which is well known to miners, has, from its appear— 
ance, been termed p/um-pudding ſtone. Thoſe who have en- 
tertained the notion of Craig-Phadrick's being an extinguiſhed 
volcano, have maintained, that this compound ſtone is of the 
nature of the volcanic /ufas. This, however, will be acknow- 
ledged to be a miſtake, by all who have examined and compared 
the two ſubſtances. The volcanic tufas are all compoſed of 
materials which have undergone a change by fire; the plum 
pudding ſtone has undergone no ſuch change. Sir WILLIIAV 
HAMILTON deſcribes tufa to be a ſoft ſtone, compoſed of pu- 
mice, aſhes and burnt matter, its colour often tinged with grey, 
green and yellow. It is formed, ſays he, by water making up 
theſe materials into a ſort of clay, which afterwards hardens. 
The plum-pudding ſtone, on the contrary, contains no burnt 
materials. Its component parts, ſo far from being already 
burnt, when expoſed to fire, undergo a total change, and the 
whole ſtone ſuffers an imperfect vitrification. Upon the whole 
ſurface of this hill, and amidſt all the detached fragments, both 
of the natural ſtone and of the vitrified matter, there is not, ſo 
far as I could obſerve, any thing that bears the appearance of a 
pumice ſtone. The burnt matter, indeed, is often full of {mall 
holes or honey-combed ; but it ſtill retains a glaſſy appearance 
and a conſiderable weight, both which circumſtances ſufficient- 
ly diſtinguiſh it from pumice. Baſaltes are, I believe, conſtant- 
ly found, in ſome form or another, upon all volcanic hills ; but 


neither on the rock of Craig-Phadrick, nor on any of the neigh- 
3 | bouring 


The HIGHLANDS of SCOTLAND. 9 


pouring hills is there, ſo far as I could obſerve, the ſmalleſt ap- 17 ö 
pearance of that kind. 4 
Tu vitrified matter on the ſummit of this rock 1s, therefore, 1.5% 
the only circumſtance which poſitively vindicates the effect of | f j 
fre; and this I ſhall now proceed to examine. 448] 
Tu Society have already had before them ſpecimens of this 43408 
burnt or vitrified matter. I ſhall, therefore, ſuppoſe, that they | 1 
are ſufficiently acquainted with its appearance. It will be re— 13 q 
collected, that in none of the ſpecimens which were produced, * 40 
was there any thing like a total fuſion of the materials. Some 1 
parts of the maſs ſeemed to be portions of argillaceous and un- 
vitriable ſtone ; others of ſtones of which a part had been in 43 
fuſion, while the reſt remained in its natural ſtate. Theſe cir- N f 
cumſtances, of themſelves, are ſufficient to diſtinguiſh this ſub- 
ſtance from volcanic lava, which is an uniform homogeneous 
maſs, of which every part has been in a ſtate of fuſion. Nei- 
ther has this vitrified ſubſtance the appearance of thoſe ſtorie 
thrown up from volcanos, which are probably the ſcum of the 
lava, or ſuch parts of the materials as either never were fuſible, 
or have loſt their fuſibility and principle of inflammability : 
For the burnt ſubſtance on the top of Craig-Phadrick is rather 
a mixture of fuſible with unfuſible ſubſtances ; many parts ap- 
pearing to have been in the moſt perfe fuſion, while others 14 
have remained 1n their natural ſtate. 13 TY 
BuT the circumſtance which, in my apprehenſion, evinces, | 
in the moſt ſatisfactory manner, that thoſe appearances of the Wo 
effect of fire on the ſummit of this hill, are not the operation of 11 
nature, but of art, is the regular order and diſpoſition of thoſe 1 
materials, the form of the ground, and the various traces of i 
{kill and contrivance which are yet plainly diſcernible, though 145 
conſiderably defaced, either by external violence, or by the ob- 19 
literating hand of time. To proceed regularly in examining 
thoſe appearances of artificial contrivance, I return to that 
winding road I before mentioned, which is evidently cut 
Vol. II. 8 through 
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through the rock for the purpoſe of gaining an eaſy aſcent from 
the level ridge to the ſummit, which would otherwiſe have been 
impracticable. 

Id mounting up by this road, and towards the middle ot 
the aſcent, there appears a ſinall platform overhanging the road. 
upon the right hand, and inclining, by a very gentle declivity, 
to the edge of the rock, Upon this platform, and on the very 
edge and extremity of it, are placed four enormous ſtones, 
which have been evidently guided by art into that poſition; 3, 
it is impoſſible, ſuppoſing them to have rolled down, that they 
ever could have reſted in that ſituation. The poſture of theſe 
ſtones leaves no doubt as to the purpoſe they were intended to 
ſerve. Upon an alarm of danger, the ſtrength of a very few 
men was ſufficient to raiſe theſe enormous ſtones ſo as to de- 
{troy their balance, and project them into the hollow road, 
which they would entirely block up, and thus either prevent all 
acceſs, or render the paſs ſo difficult, as to be with eaſe defend- 
ed by a few againſt any number of aſſailants. This winding 
road, with the platform upon the right, may be ſeen in Plate I. 
fig. 2. which 1s a ſketch of the top or cone of the hill, as it 
riſes from the level of the ridge to the weſt. Some cther 
large ſtones are likewiſe placed on an eminence to the left of 
the road, evidently to ſerve a ſimilar purpoſe with thoſe on the 
right, and to block up or defend a hollow channel, by which 
an aſcent might have been attempted, by following the waving 
direction of the natural furrows of the hill at B, C and D. 

ON arriving at the ſummit of the hill by the winding road, 
and a few feet below the rampart which crowns the top of the 
hill, there appears an outward wall ſurrounding the whole, 
which approaches on the fides of the hill ſo near to the upper 


\ rampart; as to leave only a foſse or trench of ten or twelve feet 


in width between them ; unleſs at the weſt extremity, where 
this outward wall extends itſelf to a greater diſtance from the 


inner rampart, and forms a level platform, of an oblong and 


ſomewhat 
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ſomewhat ſemi-circular ſhape, about forty yards in length, and 
fifteen at its greateſt breadth. In Plate II. fig. 1. which is a 
ground-plan of the whole works upon the ſummit of this hill, 
the outward wall is marked by the letters P, M, N, X, Q; and 
at P is the level platform above mentioned. This outward wall 
is in many places ſo low, as to be almoſt level with the rock, 
though, in other places, it riſes to the height of two or three 
feet; but even where it is loweſt, the marks of it may be 
traced by a line of vitrified matter ſticking faſt to the rock, all 
along nearly of the ſame breadth, which, in moſt places, is 
about nine feet. The remains of this wall are ſtrongly vitri- 
fied, unleſs in one place upon the north fide, where, for about 
ſeventy yards, the rampart is formed only of dry ſtones and 
earth. The probable reaſon of this I ſhall afterwards mention. 
It is ſufficient juſt now to obſerve, that the ſtrong natural de- 
fence that was afforded on this fide, by the extreme ſteepneſs of 
the rock, which 1s here almoſt perpendicular, ſuperſeded the 
neceſſity of much artificial operation, there being little hazard 
that an aſſault would ever be attempted on this quarter. 

EveRY where elſe this outward wall appears completely vitri— 
fied ; and at the eaſt fide, where the hill is more acceſſible, and 
the declivity more gradual, there is a prodigious mound of vi- 
trified matter, extending itſelf to the thickneſs of above forty 
feet. At the ſouth-eaſt corner, and adjoining to this immenſe 
mound, is an out-work, conſiſting of two ſemi-circular vitrified 
walls, with a narrow paſs cut through them in the middle. 


This appears to have been another, and perhaps the principal 


entry to the fort. It was neceſſary that there ſhould be two 
entries; one from the level ridge which joins this hill on the 
weſt to that chain of which it forms the extremity, the other 
from the low country to the eaſt. The entry to the weſt was 
defended in the manner already deſcribed ; that towards the eaſt 
did not admit of a defence of the fame kind, but was ſecured 
by three ramparts; and the paſs through the ſemi-circu- 
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lar out-work was made ſo narrow as to be eaſily defended, or 
even blocked up with ſtones and earth, upon the ſhorteſt notice 
of danger. 

Wr come now to the inner wall ſurrounding the ſummit of 
this hill, and incloſing a level ſpace, of the form of an oblong 
ſquare, about ſeventy-five yards in length and thirty in breadth, 
rounded, like the outward wall, at each of the ends. This inner 
wall is nearly of the ſame thickneſs with the outward one, and 
is of conſiderable height. There is ſome appearance that it has 
been armed with four baſtions or turrets ; as, at regular di— 
ſtances, at thoſe places marked d, d, d, d, (Plate II. fig. 1.) 
the wall enlarges itſelf conſiderably in thickneſs, in a circular 
figure, like the foundation of a ſmall tower. Of this, how- 
ever, the traces are ſo imperfect, that I will not take upon me 
to ſay whether they may not be entirely an accidental irregula- 
rity. In the ſame light I was at firſt diſpoſed to have conſider- 
ed the circle C, confiſting of a number of {ſmall tumuli of earth, 
with a ſtone placed in the centre, which I ſuppoſed might have 
been nothing more than an accidental appearance, till lately, 
that, from the deſcription of ſome ancient fortifications of x 


ſimilar kind in Ireland, I find there are, in many of them, cir- 


cles of ſmall tumuli, like what I have mentioned, which are 
ſuppoſed to have marked the place ſet apart for the chief, as the 
pretorium in the camps of the Romans. 

Bur within this inner ſpace, there are other marks of artifi- 
cial operation, which are leſs ambiguous. On looking at the 
ground-plan, (Plate II. fig. 1.) there appears, on the eaſt fide, 
a portion of the internal ſpace, marked 8, which is ſeparated 
from the reſt by two ranges of ſtones ſtrongly fixed in the 
ground, in the form of a rectangular parallelogram. This ſe— 
paration is immediately diſcernible by the eye, from this cir- 
cumſtance, that the whole of the incloſed ſummit has been 
molt carefully cleared from ſtones, of which there 1s not one 


to be ſeen, unleſs thoſe that form this diviſion, and the ſingle 
ſtone 
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tone in the middle of the circle of !umuli above mentioned. 
What has been the deſign of this ſeparated ſpace, is difficult to 
conjecture. It might, perhaps, have marked the reſidence of thoſe 
of a higher rank, or ſerved as a temple for the purpoſes of devotion. 

TowARDS the eaſt end of the large area on the ſummit, and 
at the place marked q in the plan, are the veſtiges of a well, 
about ſix feet in diameter, which has probably been dug deep 
into the rock, though it is now filled up with rubbiſh to within 
a yard of the ſurface. 

Such are the appearances on the ſummit of Craig-Phadrick, 
which exhibit, in my opinion, ſuch evident and unambiguous 
traces of artificial operation, that I cannot conceive a difference 
of opinion to have ariſen concerning their origin, but from too 
inattentive and haſty a ſurvey of them, joined to a partiality 
for thoſe hypotheſes, extremely faſhionable at preſent, which 
aſcribe a vaſt variety of natural appearances to the operation of 
ancient volcanos. 

Or thoſe fortified hills mentioned by Mr WILLIAus, I had 
likewiſe an opportunity of examining two others, the hill of 
Dun-Evan in the County of Nairn, and the Caſtle-hill of Fin- 
haven in the county of Angus. 

Od the ſummit of the hill of Dun-Evan, (of which the 
name implies that it had been originally a place of defence) 
there have been two walls or ramparts ſurrounding a level ſpace 
of the ſame oblong form with that upon Craig-Phadrick, though 
not quite ſo large. There are likewiſe the traces of a well with- 
in the incloſed area; and at the eaſt end, as at Craig-Phadrick, 
there are the remains of a prodigious mound or maſs of build- 
ing, much more extenſive than that which we have remarked 


upon the former hill. In all theſe operations, which, in their 


form, are perfectly ſimilar to thoſe on Craig-Phadrick, there 
are not, however, ſo far as I could perceive, any marks of vi- 
trification or the effects of fire. Mr WILLIAMS, in his de- 
ſeription of Dun-Evan, ſays, that the vitrified ruins are more 


waſted 
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waſted here than upon Knock-farril or Craig-Phadrick ; but « 
neither I myſelf, nor two other gentlemen who examined this 
hill along with me, could perceive the ſmalleſt appearance ot 
vitrification, I am inclined to believe, that, in this inſtance, 
Mr WiLLiams's fondneſs for his new diſcovery has a little 
blinded him in his obſervations. Dun-Evan has, in my appre- 
henſion, been fortified with walls of dry ſtone and earth; but 
theſe of great thickneſs, and very compactly built, as appears 
by their remains at this day. The entry Mr WiILLIAus ſup- 
poſes to have been at the eaſt end, where there has been, as al. 
ready obſerved, a prodigious rampart of ſtones. But in this 
particular he is evidently miſtaken. The entry has, without 
doubt, been upon the welt fide, where there is a ſerpentine 
road from the bottom to the ſummit, extremely conſpicuous, 
which is viſibly continued for a conſiderable diſtance along the 
low ground at the foot of the hill, and is regularly formed, by 
filling up hollows and levelling rocky heights which lay in it; 
way. 

THe incloſed ſpace on the ſummit of the Caſtle-hill of Fin- 
haven, is of much greater extent than that upon Craig-Phadrick 
or Dun-Evan. The area is about 140 yards in length, and 
above forty in breadth. The vitrified remains of a rampart 
are extremely viſible all around the ſummit, which is cleared of 
{tones and levelled, unleſs at one end, where there 1s a preat 
hollow ſpace ſeparated from the reſt of the area, and probably de- 
ſtined exclufively for the keeping of cattle. The remains of 
ſtructure upon this hill are, in other reſpects, nearly ſimilar to 
thoſe on Craig-Phadrick and Dun-Evan. 

ANOTHER fortified hill, which is not among thoſe enume- 
rated by Mr WILLIAMS, I have likewiſe viſited, and have exa- 
mined with particular attention. This is Dun-Jardel, a very 
high hill, which riſes in a beautiful, irregular, conic figure, 
on the ſouth ſide of Loch Neſs, about two miles to the eaſtward 


of the fall of Fyers. The ſummit is acceſſible only on ” 
| | {out! 


— 
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ſouth ſide by a narrow ridge, communicating with the hills of 
gtratherrick, of which it terminates a ſmall collateral chain. 
On every other quarter, the aſcent is almoſt perpendicular; 
and the baſe of the hill is defended by a very rapid river, 
which winds along two thirds of its circumference. The in- 


cloſed area on the top of Dun-Jardel is an oblong ſquare of 


twenty-five yards in length and fifteen in breadth. Ir is, there- 
fore, conſiderably ſmaller than any of the three fortified hill 
above mentioned; but is, from its ſituation and form, incom- 
parably ſtronger, and mult, in thoſe periods when it was re- 
ſorted to for defence, have been quite impregnable. Ihe area 
on the ſummit is levelled, cleared of ſtones, and has in it the 
remains of a well. It is ſurrounded with a very ſtrong wall 
of dry ſtones, which has formerly been of great height and 
thickneſs, as may be conjectured from the prodigious quantity 
of ſtones that has fallen only from one fide of the fortification, 
and has reſted upon the level ridge on the ſouth ſide. Thoſe 
parts of the building on the other ſides which have gone to de- 
cay, muſt have rolled down the precipice into the river at the 
bottom. It is remarkable, that, on aſcending the conical ſum- 
mit of Dun-Jardel, there is, upon a ſmall ſhoulder of the hill, 
about fifty or ſixty feet below the fortification on the top, a cir- 
cle of large ſtones, firmly fixed in the ground, with a tranſverſe 
double range of ſtones, extending from one fide, to ſerve as an 
avenue or entry to the circle. This is, without doubt, a monu- 
ment of the ſame nature with thoſe which are termed Druidical 
Temples, and muſt have been appropriated to the ſame purpoſes ; 
but whether it had any connection with the fortification on the 
ſummit of the hill, I ſhall not take upon me to determine. It 
may, however, afford ſome ground, as I ſhall afterwards ſhew, 
for a conjecture as to the period when thoſe extraordinary for- 

tifications were reared. 
IMMEDIATELY oppoſite to Dun-Jardel, on the north ſide of 
Loch. Neſs, is another conical hill called Dun-Sgrebin, on the 
ſummit 
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fummit of which, as I was informed by a gentleman who re. 
ſides in that neighbourhood, there are ſimilar remains of a for- 
tification, compoſed of dry ſtone, like thoſe on Dun-Evan and 
Dun-Jardel. Mr WIILIAus mentions a ſmall fortified hill near 
Fort-Auguſtus, called Tor-Dun, which is plainly diſcernible 
from Dun-Jardel. Dun-Jardel is diſtinctly ſeen from Dun- 
Sgrebin ; and from the ſituation of the country, this laſt is, in 
all probability, ſeen from Craig-Phadrick. Craig-Phadrick is 
plainly diſcernible from Knockfarril, and Dun-Evan and Caſtle. 
Finlay (a fortified hill in the ſame neighbourhood) from Craig 
Phadrick. Thus, there is a chain of ſeven fortified hills, com- 
manding a very large tract of country, over which an alarm 
could be communicated with the utmoſt celerity ; and I think 
it is not improbable, that, upon a minute ſurvey of the moun- 
tainous country, it would appear, that there have been, in ſome 
former period, chains of communication of this kind through 
many of the regions in the northern parts of the iſland. 

NoR were fortified places of this kind peculiar to the north- 
ern parts of Britain. The Honourable Daines BarriNGToN, 
in a memoir printed in volume vi. of the Archzologia, 
affirms, that there are many ſuch ſtructures of dry ſtone upon 
the tops of hills in Wales, and particularly in Merioneth-ſhire. 
In Dr BokLase's Hiſtory of Cornwall, we are informed, that 
there are the remains of fimilar ſtructures in that country. 
Some of theſe the author has deſcribed under the name of Hill- 
caſtles. 

IN Ireland, the remains of ſuch fortifications on the tops of 
hills, are yet much more frequent than 1n this country. 

HaRR1s, in his republication of Sir James WARE's Anti 
quities of Ireland, in treating of what are called Danes raths ot 
Danes forts, in that country, deſcribes preciſely ſuch fortifica- 
tions or ſtruQures, as thoſe on the ſummits of the hills we have 
mentioned, vis. conical mounts terminating in an oblong level 


area, and ſurrounded with the remains of ſtrong ramparts. 
The 
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The very general tradition, of attributing theſe fortifications, 
both in Ireland and in this country, to the Danes, I ſhall af- 
terwards ſhew to be quite erroneous. In a collection of miſcel- 
laneous eſſays towards a natural hiſtory of Ireland, publiſhed 
by Dr MoLYNEUxX, Dr GERARD BOATE, and others, there is 
an accurate deſcription given of thoſe ſtructures. Moſt of 
« thoſe in Ireland,” ſays Dr MolxNEHUX, © are ſurrounded on- 
ly by earthen ramparts. Some, though but a few, are en- 
© compaſſed round with walls of ſtone caſt up inſtead of earth, 
„yet without any mortar. Two of theſe may be ſeen at 
« Farmoyle in the county of Longford.” The authors of the 
ancient and modern {tate of the county of Down, deſcribe par- 
ticularly five of thoſe fortified mounts, which are but a few, 
out of a vaſt many in that ſingle county. On the Rath at 
Crown-bridge near Newry, there 1s, at the weſt end of the le- 
vel area, and about fifty feet below it, a ſquare platform, ſuch 
as we have deſcribed at the weſt end of the fortification on 
Craig-Phadrick. The tradition is, that this platform at Crown- 
bridge, was the arena where two competitors decided, in ſingle 
combat, the diſputed right to the Crown of Ireland. WRIGIUx, 
in his Lowthiana, or introduction to the antiquities of Ireland, 
deſcribes and gives plans of many ſuch fortified mounts, all of 
which are ſurrounded by ramparts ; and moſt of them have at 
the extremities ſtrong outworks below the level of the fort it- 
ſelf. One of theſe, which is called Green Mount, near Caſtle- 
Bellingham, appears from the engraving in Mr WRIGUI's 
book, to bear a near reſemblance in its plan to Craig-Phadrick. 

Nox of thoſe remains of building upon the hills in Ireland, 
lo far as is taken notice of in the deſcriptions of them I have 
mentioned, exhibit any marks of vitrification. Three of the 
fortifications I have enumerated in the neighbourhood of Inver- 
nels, are likewiſe crowned with dry ſtone ſtructures, without 
any appearance of the effects of fire; and I am inchned to be- 


lieve, that, upon an accurate ſurvey of thoſe extraordinary 
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works, the number of thoſe that ſhow marks of vitrification 
will be inconſiderable, when compared with thoſe that have not 
been at all affected by fire. J am led, from this circumſtance, 
to form an opinion different from that of Mr WiLttams, and 
of ſuch as believe thoſe ſtructures to be the proofs of an an. 
cient mode of building, in which fire was employed for the 
purpoſe of cementing, before our anceſtors knew the uſe of 
lime. I am diſpoſed to think, that the appearances of vitrifica. 


tion on ſome of thoſe hills, are the accidental effects of fire yn. 


on a ſtructure compoſed of combuſtible and fuſible materials, 
and by no means the conſequence of an operation intended tg 
produce that effect. 

Tu buildings reared by the ancient inhabitants of this 
country, both for habitation and defence, would naturally be 
compoſed of ſuch materials as the rude ſtate of the country 
preſented in abundance, and ſuch as required little, either of 
labour or of ſkill, to bring into uſe. In thoſe quarters where 
ſtone could be eaſily quarried in ſquare blocks, or where it ſplit 
into laminæ, no other material than the fimple ſtone was negeſ- 
ſary, and very little labour was ſufficient to rear the ſtructure. 
Such has been the caſe at Dun-Jardel and Dun-Evan. But 
where the ſtone is of that nature as not to be eaſily ſplit into 
{ſquare blocks, or ſeparated into laminæ, but is apt to break into 
irregular and generally ſmall fragments, as rhe rock of Craig- 
Phadrick, and all others of the plum-pudding kind, it would be 
extremely difficult to form a regular ſtructure of ſuch mate- 
rials alone, which ſhould be endowed with ſufficient ſtrength. 
The mode in which I imagine building was practiſed in ſuch 
ſituations, was by employing wood, as well as ſtone, in the fa- 
bric. The building, I ſuppoſe, was begun by raiſing a dou- 
ble row of palliſades or ſtrong ſtakes, in the form of the in- 
tended ſtructure, in the ſame way as in that ancient mode of 


building, deſcribed by PALLAD10 under the name of Riempiuts, 
1 
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a caſſa, or coffer-work *. Theſe ſtakes were probably warped 
acroſs by boughs of trees laid very cloſely together, ſo as to 
form two fences, running parallel to each other at the diſtance 
of ſome feet, and ſo cloſe as to confine all the materials, of 
whatever ſize, that were thrown in between them. Into this 
'ntermediate ſpace, I ſuppoſe, were thrown boughs and trunks 
of trees, earth and ſtones of all fizes, large or ſmall, as they 
could quarry or collect them. Very little care would be neceſ- 


ſary in the diſpoſition of theſe materials, as the outward fence | 


would keep the mound in form. In this way, it is eaſy to con- 
ceive, that a very ſtrong bulwark might be reared with great 
diſpatch, which, joined to the natural advantage of a very in- 
acceſſible ſituation, and that improved by artful contrivances 
for encreaſing the difficulty of acceſs, would form a ſtructure 
capable of anſwering every purpoſe of ſecurity or defence. 

Tae moſt formidable engine of attack againſt a ſtructure of 
this kind, would be fire; and this, no doubt, would be al- 
ways attempted, and often ſucceſsfully employed by a be- 
ſieging enemy. The double ramparts, at a conſiderable di- 
ſtance from each other, and the platform, at one end, were 
certainly the beſt poſhble ſecurity againſt an attack of this 
kind. But if the beſiegers prevailed in gaining an approach to 
the ramparts, and, ſurrounding the external wall, ſet fire to 
it in ſeveral places, the conflagration muſt ſpeedily have be- 
come general, and the effect is eaſy to be conceived. If there 
happened to be any wind at the time, to increaſe the intenſity 
of the heat, the ſtony parts could not fail to come into fuſion, 

C 2 and 


* La maniera riempiuta che fi dice anco a caſſa, facevano gli antichi, con tavole 
poſte in coltello tanto ſpacio, quanto volevano che foſſe groſſo il muro, empiendolo di 
malta, e di pietre di qualunque forte meſcolate inſieme, e coſi andavano facendo di corſo 


in corſo. Si veggone muri di queſta forte a Sirmion ſopra il lago di Garda. Di queſta ' 


maniera ſi poſſono anco dire le mura di Napoli, cioe le antiche, le quali hanno due muri 
di lalo quadrato, groſſi quattro piedi, e diſtanti tra ſe piedi ſei — e ſono empiute di ſaſſi 
e di terra. Par Lap. Architect. lib. 1. cap. 9. 
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and (as the wood burnt away) ſinking by their own weight in. 
to a ſolid maſs, there would remain a wreck of vitrified mat 
ter, tracking the {pot where the ancient rampart had too, ir. 
regular and of unequal height, from the fortuitous and unequa! 
diſtribution of the ſtony materials of which it had been com- 
poſed. The appearance at this day of thoſe vitrified mound, 
creates the ſtrongeſt probability of the truth of this conjecture. 
They do not appear ever to have been much higher than they 
are at preſent; as the fragments that have fallen from them, 
even in thoſe places where the wall is loweſt, are very inconj. 


derable. From the durable nature of the ſubſtance, they 


muſt have ſuffered very little change from time, though, from 


the gradual growth of the foil, they mult, in ſome places, 
have loſt, in appearance, a good deal of their height, and, in 
others, have been quite obſcured. Mr WirLLiams, in making 


a cut through the ramparts at Knocktarril, found, in many 


places, the vitrified matter entirely covered with peat-moſs of 
half a foot in thickneſs. 

I nave obſerved, that, in the fortification on Craig-Phad- 
rick, a large portion of the outward rampart upon the north 
fide bears no marks of vitrification. The reaſon of this it is 
eaſy to explain. In the ſtructure of this part of the wall no 
wood has been employed; for the extreme ſteepneſs of the 
rock on this quarter rendered any rampart for defence entirely 
unneceſſary. A low fence of ſtones and turf was ſufficient 
here to prevent the cattle, which were probably lodged between 
the outer and inner rampart, from falling over the precipice. 
Such is that fence which at preſent remains on the north ſide 
of the rock of Craig-Phadrick. 

IT appears, therefore, highly probable, that the effect of fire 
upon thoſe hill-fortifications, has been entirely accidental, or, 
to ſpeak more properly, that fire has been employed, not in the 
conſtruction, but towards the demolition of ſuch buildings; 


and for the latter purpoſe it would certainly prove much more 
efficacious 
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ficacious than for the former. It is much to be doubted, 
whether it would be at all poſhble, even in the preſent day, by 
the utmoſt combination of labour and of ſkill, to ſurround a 
large ſpace of ground with a double rampart of ſtones, com- 
pacted by fire, of ſuch height and ſolidity as to ſerve any pur- 
pole of ſecurity, or defence againſt a beſieging enemy. Any 
ſtructure of this kind muſt have been irregular, low, fragile, 
cafily ſcaled and quite inſecure; a much weaker rampart, in 
ſhort, than a ſimple wall of turf or wooden palliſade. Ihe 
veſtiges yet remaining, as I have already obſerved, give no 
room to ſuppoſe, that the vitrified mound has ever been much 
more entire than it is at preſent. Ihe effect of fire upon ſtruc- 
tures reared in the manner | have ſuppoſed them to have been, 
will account moſt perfectly for their preſent appearance. 

[T was from neceſlity that the builders of thoſe fortifications 
betook themſelves to a mode of {ſtructure {o liable to be de- 
ſtroyed by fire. In thoſe parts where ſtones could be caſily 
quarried, of ſuch ſize and form as to rear a rampart by them- 
ſelves of ſufficient ſtrength and ſolidity, there was no occaſion 
to employ wood or turf in its conſtructon, and it was there- 
fore proof againſt all aſſault by fire. Such are the ramparts 
which appear on the hill of Dun-Jardel, Dun-Evan, and many 
others, on which there is not the ſmalleſt appearance of vitriti- 
cation. But on Craig-Phadrick, and the other hills above de- 
ſcribed, where, from the nature of the rock, the ſtones could 
be procured, only in irregular and generally ſmall fragments, 
it was neceſſary to employ ſome ſuch mode of conſtruction as 
| have ſuppoſed ; and theſe ramparts, though ſolid and well 
calculated for defence againſt every attack by force or ſtratagem, 
were not proof againſt the aſſault by fire. 

Bur thoſe ancient fortifications preſent a much more curi- 
ous and more intereſting object of ſpeculation, than thoſe un- 
certain and indeed fruitleſs conjectures as to the mode in which 
they have been reared. It is evident, that, were it poſſible to 
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aſcertain the zra in which thoſe fortifications were conſtruQted, 
ſome uſeful light might be thrown upon the ancient hiſtory of 
this country, and the condition of ſociety in thoſe remote pe- 
riods. This I ſhall now attempt; and, in the courſe of a {hort 
diſquiſition upon that ſubject, ſhall have occaſion to mark the 
progreſs of architecture in Britain, from its firſt introduction 
into the ſouthern parts, till it had attained to conſiderable per- 
fection, and the knowledge of the art of building had extended 
itſelf, in ſome degree, to the remoteſt quarters of the iſland. 


AT the time when thoſe fortifications were reared, it is evi- 
dent that the uſe of mortar was unknown. As it muſt be ſup- 
poſed that the builders exerted the utmoſt of their architectural 
{kill (fo far as ſtrength was concerned) in fabricating thoſe 
ſtructures, we cannot doubt, that, as the country abounded in 
lime- ſtone, had its uſe been known as a cement, it muſt have 
been employed in ſuch works. This brings them at once up 
to a period of time prior to the Roman eſtabliſhments in the 
northern parts of Britain. The Romans employed mortar in 
all their buildings, of which many remains are at preſent exiſt- 
ing in thoſe parts of the iſland where they are known to have 
formed ſettlements. They taught the Britons the uſe of that 
cement, of which, till then, they were 1gnorant. 

AT the time of CxsAk's invaſion of Britain, the inhabi- 
tants of the ſouthern, and probably the moſt civilized part 
of the iſland, lived in huts conſtructed with turf, or with the 
branches of trees. Their towns or villages were nothing 
more than an incloſed part of a wood, ſurrounded by a ditch 
and rampart, within the circle of which they reared their 
huts. ©* Oppidum vocant Britanni cum ſylvas impeditas val- 
* lo atque foſſa munierunt.” Cs. de Bell. Gal. lib. 5. cap. 21. 
Theſe incloſures or towns were but a temporary reſidence, and 


probably reſorted to, only when it was neceſſary to defend 
themſelves 
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themſelves againſt an enemy“. They were ſo ſpacious as to 
afford ſecurity, both to the inhabitants themſelves and to their 
cattle. © Urbium loco ipſis ſunt nemora. Arboribus enim 
« dejeAis ubi amplum circulum ſepierunt, ibi caſas ibidem ſibi 
« ponunt, et pecori ſtabula condunt, ad uſum quidem non 
« Jongi temporis.” STRABO Geogr. lib. 4. T. Of this nature 
were all the Britiſh towns in the ſouthern part of the iſland at 
the time of CSAR. Such was the town of Caſſibelanus, pro- 
bably a place of the greateſt conſideration in the ifland, as be- 
ing the reſidence of that chief under whom the whole of the 
ſouthern Britons agreed to unite their forces to oppoſe the Ro- 
mans at their ſecond deſcent upon the coaſts. ©* Ab his cog- 
* noſcit non longe ex loco oppidum Caſſibelani abeſſe, filvis pa- 
« ludibuſque munitum, quo ſatis magnus hominum pecoriſ- 
que numerus convenerit.“ Cs. de Bello Gal. lib. 5. cap. 21. 
This oppidum Caſſibelani was Verulamium, the preſent St Al- 
bans. (See CAMDEN, and HoRSLEY's Britannia Romana.) Lon- 
don, or the capital of the Trinobantes, was then a place of in- 
ferior note to Verulam. The Romans dignified the latter with 
the title of a municipium, while the former was ſimply an opp1i- 
dum; and therefore ſtrictly correſpondent to Cxsar's general 
deſcription ; a portion of a thick wood ſurrounded with a ditch 
and rampart. 


Is 


Tux picture given by TacrTus of the manner of life of the Germanic tribes, may 
probably be applied, with very little difterence, to all the contemporary barbarous na- 
tions of Europe: Nullas Germanorum populis urbes habitari ſatis notum eſt, ne pati 
"* quidem inter ſe junctas ſedes. Colunt difcreti ac diverſi, ut fons, ut campus, ut ne- 
mus placuit. Vicos locant non in noſtrum morem, connexis et cohœrentibus ædificiis: 
ſuam quiſque domum ſpatio circumdat, five adverſus caſus ignis remedium, five in- 
ſeitia ædificandi. Ne cœmentorum quidem apud illos, aut tegulorum uſus. Tacir. 


de Mor. Germ. cap. 16. 
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Ir ſuch was the appearance of London at the time of the ſe. 
cond invaſion of the iſland by Cs AR, which happened fifty. 
five years before the Chriſtian æra, we have certain evidence 
that the ſouthern Britons had undergone a remarkable change 
in their mode of life, and made a great progreſs in refinement 
and civilization in the ſpace of 107 years, which elapſed from 
that time to the great victory gained over the Romans by their 
Queen BoADICEA. At this latter period, TAcirus mentions 
London as a flouriſhing town, which, though not dignified 
with the title of a Roman colony, was a place of trade and 
opulence, and a great reſort for merchants. Londinum qui- 
* dem cognomento coloniz non inſigne, ſed copia negotiatorum 
* et commeatuum maxime celebre.“ Annal. lib. 14. cop. 33. 
The Britons of the ſouth had, therefore, profited very greatly 
by a ſhort intercourſe with the Romans ; and this progreſs will 
appear more remarkable when it 1s confidered, that, from the 
time of CzsAR's invaſion to the reign of CLavpivs, during 
almoſt a complete century, there was no Roman army in Bri- 
tain, nor any ſtation or ſettlement of that people in the iſland“. 
The Britons, therefore, had, as yet, enjoyed little more than 
the ſight of a poliſhed and improved people. Amidſt the tumult 
of hoſtilities, there was no opportunity to imitate the practices or 
ſtudy the accompliſhments of the people by whom they were 
invaded ; but they ſaw cnough to convince them of their own 
ſignal inferiority in all the arts of cultivated life, and to excite 
a deſire to imitate them in a ſubſequent ſeaſon of tranquility. 
This they obtained by the retreat of the Romans; and profit- 
ing to the utmoſt by thoſe lights they had acquired, they made 
a more rapid advancement to civilization, than perhaps in any 
after period of their hiſtory. Cities were built, harbours con- 

ſtructed 


* HoxsteLEevy's Britannia Romana, p. 19, 29.; and Tacitvs mentions both the fac 
and its cauſe, *©** Mox bella civilia et in rempublicam verſa principum arma ag 49; 


„ oblivio Britanniæ etiam in pace.” Fit. Aczic. cap. 13. 
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ſtructed for the accommodation of mercantile fleets *, and mo- 
ney coined for the medium of trade. The coinage of Cu No- 
3ELINE, the ſucceſſor of CASsSsIBELAN US, and Sovereign of the 
Caſſii and Trinobantes, from the mints of Colcheſter, Verulam 
and London, 1s a proof, not only of an extenſive commerce, 
but of very conſiderable advancement in the arts g. 

Ix this interval, therefore, between the invaſion of CASAR 
and the reign of CLAavD1vs, this period of rapid improvement, 
it is probable the Britons of the ſouth firſt learned the art of 
conſtructing durable buildings with mortar; though we do not 
find from any claſſic author, that, before the reign of NERO, 
the Romans had erected any buildings in the iſland which 
could ſerve as a model of regular architecture. In the fifth 
year of the Emperor NERro happened that ſignal defeat of the 
Romans by the Britiſh Queen Boapicea, occaſioned princi- 
pally by the revolt, or, as Tacitus terms it, the rebellion of 
the Trinobantes. One great cauſe of this revolt had been the 
erection of a magnificent Temple to the divine CLavupivs, 
which the Britons regarded as an inſulting monument of the 
Roman power and their own abje ſlavery. © Ad hæc tem- 
plum divo CLAUD10 conſtitutum, quaſi arx zternz domina- 
* tionis aſpiciebatur; delectique ſacerdotes, ſpecie religionis, 
* omnes fortunas effundebant.” TaciTt. Annal. lib. 14. cap. 31. 
That this temple was a ſtructure of great magnitude and ſoli- 
dity, appears from this circumſtance, that the Romans retreat- 
ed to it as their laſt ſtrong hold, and, for two days, defended 
themſelves in it againſt the beſieging Britons. © Cætera qui- 
dem 1mpetu direpta aut incenſa ſunt : Templum in quo mi- 

Vol. II. — 4 Jos 


* SEE an accurate account of the commencement of the commerce of Britain in 


Wurtaxes's Hiſtory of Mancheſter, book I. chap. II. 


+ Anovr fifty coins of CunoBeLixe have come down to the preſent times. They are 


of gold, of filver and of braſs ; and ſome of them are elegant in their fabric and de- 
vice. 
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les ſe conglobaverat, biduo obſeſſum expugnatumque.” 774 

cdp. 32. | 
Tnz Britons, proſecuting their ſucceſs, attacked, pillaged 
and ſet fire to ſeveral of the Roman forts and cartifona. Lon- 
don and Verulam were deſtroyed ; and, in theſe two places, 
(a convincing proof of their magnitude and population) the 
Britons maſſacred about 70,000 Roman citizens and their al. 
lies . But theſe temporary ſucceſſes were ſoon checked by a 
dreadful defeat of the Britons by SUuETON1Us PauLINus, in 
which 80,000 were left dead upon the field of battle. From 
that time, the Romans advanced into the internal parts of the 
iſland ; and, finding themſelves more feebly reſiſted, as their 
power became more known, began now to apply themſelves to 
the civilization of the rude people whom they had ſubdued. 
Jorrus AGRICOLA, in the ſecond year of his command, as 
Proprætor of Britain, A. D. 79. reduced the inhabitants of 
North Wales, of Cheſhire and of Lancaſhire, to abſolute ſub- 
jection, and conquered the iſle of Angleſey. Having ſuffi- 
ciently evinced his power, he tried the effect of alluring the 
natives to an eaſy ſubmiſſion, by giving them a taſte of the 
enjoyments of a poliſhed people F. Towards this purpoſe, the 
Romans encouraged the Britons to build regular towns, aſſiſted 
them in conſtructing temples, market-places and commodious 
dwellings, and taught them even the uſe of the baths and por- 
ticos, and all the luxuries of the Roman banquets |. To this 
preciſe 


* Ap ſeptuaginta millia civium et ſociorum iis quæ memoravi locis, cecidiſſe con{ti- 


tit. Tacir, Annal. lib. 14. cap. 33. 


+ Unt ſatis terruerat parcendo rurſus irritamenta pacis oſtentare. Jol. Arc, I: 
. 20. 


Strauss hiems ſaluberrimis conſiliis abſumpta. Namque ut homines diſperſi ac 
rudes, eoque bello faciles, quieti et otio per voluptates aſſueſcerent, hortari privatim, ad 
juvare publice, ut templa, fora, domos extruerent, laudando promptos, aut caſtiganc ic 


ſegnes - paullatimque diſceſſum ad delinimenta vitiorum, porticus et balnea et conv1vis 


rum elegantiam. JvL. Acric. Vit. cap. 21. 
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preciſe period, we may refer the foundation of many of the 
towns in the weſt of England, which are known to have had a 
Roman origin, as Lancaſter, Mancheſter, Warrington, Ribche- 
ter, Overborough, Colne, MT. “. 

AT this time, therefore, A. D. 79, the Britons of the north- 
weſtern parts of England, had acquired a conſiderable know- 
ledge of regular architecture. But all to the north of the Ro- 
man conqueſts, we muſt preſume was in its original ſtate of 
harbariſm. Improvement, however, muſt have kept pace with 
the advances of the Romans into the country ; and it 1s there- 
fore not difficult to mark its progreſs. In the year 80, we find 
AcRICOLA employed in erecting a chain of forts between the 
friths of Clyde and Forth; and in 83 f, the laſt year of his 
command, he had penetrated to the foot of the Grampian 
mountains in the northern parts of Angus. From this time, 
during the remainder of the reign of DomiTIAN, and through 
the whole of the reigns of NeRva and of 'TRAJAN, a period 
of above thirty years, the Romans made no progreſs in the 
iſland. The northern parts of the province were ill defended, 
and the Caledonians, in that interval, recovered all that part of 
Scotland which AGRICOLA had gained ; for, in the ſecond year 
of HADRIAN, A. D. 120, when that Emperor built his vallum 
acroſs the iſland, between Solway frith and the mouth of the 
Tyne, he conſidered the Roman Province as extending no fur- 
ther to the north than that rampart. ©* Murum per octoginta 
* millia paſſuum primus duxit qui barbaros Romanoſque divi- 
* deret.” Vit. Hadr. Hiſt. Aug. Script. 

Tuis interval, therefore, of more than thirty years, muſt 
have been a period of remarkable improvement to the ſavage 
Caledonians. Maintaining a conſtant intercourſe with the Ro- 
mans, not diſtinguiſhed by extraordinary hoſtilities, and gradu- 

D 2 ally 


* Wurraxzsz's Mancheſter, book I. chap. 7. 


+ Or 84; for the year is not certain. See HoxsLev, p. 49. 
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ally regaining a country in which they found the recent works 
of a polithed people, they could not fail to acquire much know. 
ledge in the arts. At the time, therefore, when ApkriAx built 
his rampart, A. D. 120, we know, almoſt to a certainty, that 
the inhabitants of Scotland, as far to the north as the Grampi- 
an mountains, underſtood and practiſed the art of conſtructin 
durable buildings with mortar. The forts or caftella erected 
by AGRICOLA, which TaciTus * ſays were ſo ſtrongly con— 
ſtructed as to reſiſt the utmoſt efforts of the enemy to take 
them by ſtorm, were now in the poſſeſſion of the Caledonians. 
The Roman caſtella were circular, and ſometimes ſquare, inclo- 
ſures, ſurrounded with a ſtrong wall of ſtone, hewn into 
ſquare blocks, and cemented with mortar. The ſpace incloſed 
was ſufficient to contain various buildings likewiſe of ſtone, 
| barracks for the winter habitation of the troops, granaries for 
proviſions, and ſometimes baths. The form of theſe caſtella 
may be ſeen in the ſculptures upon the Trajan column, and 
their conſtruction may be learnt from VEGeTIUs. The re- 
mains of a bath belonging to one of theſe caſtella, probably 
erected by AGRICOLA, were diſcovered, within theſe few years, 
at the village of Dalnoter, between Glaſgow and Dumbarton. 
The Caledonians had witneſſed the building of thoſe ſtructures, 
which were reared with the moſt perfect {kill in military archi- 
tecture, from materials which the country furniſhed in abun- 
dance. They were now in poſſeſſion of the ſtructures them- 
ſelves. It is reaſonable, therefore, to conclude, that they now 
learnt the art of conſtructing regular buildings with ſtone and 
mortar, and practiſed it, both for the purpoſes of defence and 
habitation ; becauſe the contrary ſuppoſition would do violence 
to all probability. 6 

Tux wall of ADRIAN, which was built in 120, and that of 


ANTONINUsS Pius, built, as HoRsLEY thinks, in 140, were 
both 


* Vit. AGRIC. Cap. 22. 
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both conſtructed ſolely of turf *, But they were defended by 
caſtella, placed at intervals of various diſtance, according to 
the nature of the ground. The wall of AnToNinus ran acroſs 
from Dumbarton on Clyde to Cramond on the frith of Forth, 
and was probably in the preciſe line of the caſtella built by 
AGRICOLA. It was at this period, and under the command 
of LoLLIUS URB1Cus, the heutenant of ANToNiNus, that the 
Romans made their fartheſt advances into the iſland of Britain. 
after the erection of this new vallum, which had probably 
been reared in the idea, that the country to the north of it was 
hardly worth ſecuring, UR BI us marched to the northward, 
and finding, beyond his expectation, that the country, eſpeci- 
ally along the fſea-coaſt, was open and fertile, he appears to have 
proſecuted his conqueſts as far north as Inverneſs. For this 
fact, we want indeed the authority of any Roman hiſtorian ; 
but the Geography of PTroLEmy, and the late diſcovered iti- 
nerary of RICHARD of Cirenceſter, prove, beyond all doubr, 
that there were Roman ſtations in the neighbourhood of Inver- 
neſs; and there is no other Roman general, but Uzz1cus, who, 
to the days of PTOLEMux, can be ſuppoſed to have paſſed the 
limits of AGRICOLA's conqueſts f. The moſt northerly Roman 
ſtation, according to PTOLEMY, is the TTEEWTOV gęa rome do, or caſtra 
alata, which, in the itinerary of RIichARD, is termed Ptorotone. 
This, I think, there is every reaſon to believe to have becn that 
fortified promontory, now called the Burgh of Moray |. At 


any 


* Jets CarrroLixus, in his life of Axrovixvs Pius, mentions, that this Emperor 
excluded the barbarians from the Province, “dia muro ceſpitio, which proves that the 
former, vix. that of Arran, was of the ſame materials. 


+ Warraxzs's Hiſtory of Mancheſter, book I. chap. 3. { 1. 


t Irs ſhape correſponds entirely to the name of an encampment with wings. Such is 
the actual form of the promontory ; and although both Srux RLE YT and HorsLEy place 
the ſtation of Ptorotone at Inverneſs itſelf, it will be obſerved, this is nothing more than 
conjecture. The itinerary of Ricuary gives no authority for that preciſe ſituation ; 


for 
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any rate, it is certain there were ſeveral Roman ſtations in that 
neighbourhood, as Tueſſis, Varis and Ptorotone, which is ſug. 
cient for our purpoſe, It 1s then evident, that, in the reign 
of ANTONINUs Pius, and within a few years of A. D. 140, the 
date of his vallum, the Romans had fixed præſidia and built 
caſtella in the neighbourhood of Inverneſs, from which part of 
Scotland, there was an uninterrupted military road, as appear: 
by RicyasrD's itinerary, to the Land's end in Cornwall. Ar this 
period, therefore, the inhabitants of this region of Scotland 
muſt have been acquainted, from the practice of the Romans, 
with the art of building with mortar. And, as the ſtructure 
of thoſe hill-fortifications demonſtrates the ignorance of the 
builders of the uſe of that cement, the moſt complete evidence 
thence ariſes, that they were reared prior to the time above 

mentioned, that is, above ſixteen centuries and a half ago. 
Bur how far beyond that period we are to ſearch for the 
date of thoſe ſingular fortifications, ſtill remains in doubt. 
All that we can, with certainty, conclude, 1s, that they belong 
to a period of extreme barbariſm. They muſt have been con- 
ſtructed by a people ſcarcely removed from the ſtate of ſavages, 
who lived under no impreſſion of fixed or regulated property 
in land, whoſe only appropriated goods were their cattle, and 
whoſe ſole ſecurity, in a life of conſtant depredation, was the 
retreat to the ſummits of thoſe. hills of difficult acceſs, which 
they had fortified in the beſt manner they could. As the ſpace 
incloſed was incapable of containing a great number of men, 
eſpecially if occupied in part by cattle, it is preſumable, that 
theſe retreats were formed chiefly for the ſecurity of the wo- 
men 


for the diſtance in miles between Ptorotone, and the preceding ſtation Tueſlis, 1: left 
blank in the itinerary, and the actual ſituation of Tueſſis is likewiſe uncertain, Hor-LE! 
fixing it at Nairn, and STuKELEy at Ruthven on the Spey. All that is certainly know! 
from Ricuary's itinerary, is, that Ptorotone was the third Roman ſtation beyond the 
Grampian mountains. — Since writing the above, it was a ſatisfaction to me to find, that 
General Rox, in his elegant map of Roman North Britain, has actually placed Ptoret“ 
or Ptorotone, at the burgh-head of Moray. 
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men and children of the canton, and of their herds. They \ 508 
could be defended by a few men, while the reſt of the tribe e 
were engaged with their enemies in the field. 1 
[x the deſcription I have given of the fortified hill of Dun- 
Jardel upon Loch-Nets, I mentioned a Druidical circle upon the 
ſhoulder of the hill about fifty or ſixty feet below the fortification ; ll 
and hinted, that this circumſtance might poſſibly afford ground 1 5 ; 
for a conjecture with regard to the date of thoſe extraordinary 1 
ſtructures on the tops of hills. 1 
Tux religion of the Druids obtained in Britain long before | 
the period of the Roman invaſion ; and it was probably intro- | 
duced into the iſland by the firſt colony of Celtæ or Gauls who | | 
landed from the continent“. If, as is generally ſuppoſed, this 
iſland was actually peopled from Gaul, Druidiſm muſt have been J 
the religion of its firſt inhabitants. I am diſpoſed, however, | | l 
to believe, that this iſland was inhabited of old by a race of 
men who knew nothing of the religion of the Druids, whoſe 
manners and mode of life were too barbarous to be compatible | 
with that ſyſtem, . and who, 1n after times, adopted from thoſe | 
Druids their firſt ideas of civilization and improvement. The 
Druids, it is well known, were a very enlightened order of men; 
and they had the addreſs to avail themſelves of that charaQer 
of wiſdom and learning, in obtaining an abſolute controul, not WA. 
only in matters of religion, but in the civil government of the 08 
countries in which they were eſtabliſhed. They cultivated the WoL! 
mechanic arts, and even the ſciences of Medicine, Aſtronomy \ 
and Geometry, with conſiderable ſucceſs. In ſhort, no nation, 
among whom that ſyſtem had become prevalent, could long re- Bit! 


main in a ſtate of barbariſm. But, from all the ideas we can | 
| form 140 


14 


* Tars idea is not contradicted by the fact, of which we are aſſured by CæsaAR, vis. 
That the Druids of Gaul were ſent over for inſtruction to Britain. This fact proves . vi 
only, that the Britiſh Druids, in the ſolitude of the diſtant iſland of Mona, had made | 1 
farther advances in the ſciences at that time, than their brethren on the continent. Cæ- 7 
sax indeed thence conjectures, that the Druidical ſyſtem had been invented in Britain; 
but this conjecture has no other baſis than the fact above mentioned. 1. 

| 
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form of the ſtate of Caledonia, at the time when it was neceſſa. 
ry to rear thoſe hill-fortifications, there appears no probability 
that the inhabitants either lived under ſuch a government ax 
we know to have prevailed under the influence of the Druids, 
or had any acquaintance with thoſe arts which it is certain 
they cultivated. Thoſe buildings muſt, therefore, have been 
erected previouſly to the introduction of the Druidical ſyſtem : 
that is to ſay, in a period of time antecedent to the firſt viſta. 
tion of this iſland by the Celtz of Gaul. | 

TE Druidical circle upon Dun-Jardel lends its aid in ſup- 
port of this conjecture. If the fortification on the ſummit had 
been erected after the abolition of Druidiſm, it ſeems extremely 
improbable, that the builders of it would have negleQed to 
employ the ſtones of this circle in rearing their fortification, 
(ſtones extremely well ſuited to the purpoſe, and quite at hand) 
when they have been at immenſe pains to carry up a prodigious 
quantity of ſtones from the very bottom of the hill for that 
work. It is not probable that they would have been reſtrained 
by any ſuperſtitious idea of reverence for the monuments of an 
extinguiſhed religion. For Druidiſm, ſoon after its abolition, 
ſunk into utter contempt, and the introduction of Chriſtianity 
rendered the ancient ſuperſtitions impious and deteſtable. That 
this hill-fortification was erected in the times of the Druids, | 
have already ſhewn to be extremely improbable. We muſt, there- 
fore, recur to the only remaining, and the moſt natural ſuppo- 
ſition, that it was reared in times antecedent to the introduc- 
tion of that religion. And this ſuppoſition carries the date of 
this ſtructure, and conſequently of all the reſt of the ſame na- 
ture, up to a period of antiquity far beyand all hiſtorical re- 
cord, and connects them with a ſtate of ſociety in which the 
arts were as imperfect, the manners as barbarous, and the con- 
dition of life as lawleſs, turbulent and precarious, as among 
the rudeſt tribes of American ſavages. * 
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Il, REMARKS on ſome Paſſages of the ſixth Book of the EN EI D. 
By FAMES BEATTIE, LL. D. F. R. S. Epin. and Pro- 
feſſor of Logic and Moral Philoſophy in the Mariſchal College, 
Aberdeen. 


[Read by Mr Dal. Z EL, Secretary, March 19. 1787. 


HE poetical beauties of VIRCIL's ſixth book are great 

and many ; and a moſt agreeable taſk it would be to 
point them out: but that is not my preſent purpoſe. Nor do I 
intend to draw a compariſon of the ſentiments of our poet 
with thoſe of HouER, concerning a future ſtate. From Ho— 
MER, no doubt, VIRGIL received the firſt hint of this epiſode ; 
but the evocation of the ghoſts, in the eleventh book of the 
Odyſſey, is not in any degree ſo ſtriking, or ſo poetical, as 
Engas's deſcent into the world of ſpirits. Nor does the for- 
mer exhibit any diſtinct idea of retribution. In it all is dark 
and uncomfortable. * I would rather, ſays the ghoſt of 
* ACHILLEs, be the ſlave of a poor peaſant among the living, 
than reign ſole monarch of the dead :” a paſſage blamed, 
not without reaſon, by PLATo, as unfriendly to virtue, and 
tending to debaſe the ſoul by an unmanly fear of death. 

My defign is, to give as plain an account as I can of the 
theology (if I may be allowed to call it ſo) of this part of Vir- 
GIL's poem. And I ſhall make the poet his own interpreter, 
without truſting to commentators, or ſeeking unneceſſary illu- 
ſtrations from PLATo, to whom V1RG11, though he differs 


from him in many particulars, was indebted for the outlines of 
Vol. II. E the 
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the ſyſtem, and who probably owed them to philoſophers of the 
Pythagorean ſchool. 

THE learned Biſhop WARBURTON has commented on this 
part of the Eneid. Many of his obſervations are pertinent, 
but ſome are fanciful ; and in more places than one he ſeems to 
have miſunderſtood the author. His general poſition is, That 
what the poet ſays of Elyſium and the infernal regions, we arc 
to underſtand as nothing more than a figurative account of the 
myſteries exhibited in the temple of Ceres at Eleuſis; and that 
the poet meant in this way to tell us, that EN EAS had, like 
ſome other heroes and lawgivers of old, been initiated into 
thoſe myſteries. This theory he ſupports very ingenioully, but 
not, I believe, to the ſatisfaction of many readers. I admit 
there are allegories in the book, as I ſhall have occaſion to ſhow ; 
but that the whole 1s an allegory, or rather an allegorical repre. 
ſentation of the Eleuſinian allegories, I can no more ſuppoſe, 
than that the arrival at Carthage 1s an allegory, or the viſit to 
EVANDER, or the combat with TuxNus, or any other of our 
hero's achievements. I conſider this epiſode as truly epic, 
and as a part, though not a neceſſary part, of the poet's fable; 
and that he contrived it, firſt, that he might embelliſh his work 
with a poetical account of a future ſtate, and ſecondly, and 
chiefly, that he might thence take an opportunity to introduce 
a compliment to his country, by celebrating the virtues of ſome 
of the great men it had produced. As theſe great men did not 
flouriſh till after the death of ENEgas, there were but two ways 
in which the poet could make him acquainted with them. 
One was, by cauſing ſome prieſt or ſoothſayer to prophecy con- 
cerning them; and the other, by ſo availing himſelf of the doc- 
trines of pre-exiſtence and tranſmigration, then taught in ſome 
of the ſchools, as to exhibit in their pre-exiſtent ſtate, ſuch of the 
hero's poſterity as there might be occaſion for. He choſe the 
latter method; and has ſo managed it, that we muſt acknow- 


ledge the choice to have been judicious. - 
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As the chief thing I have in view 1s, to illuſtrate the moral 
and theological ſentiments of my author, I need not take up 
much time, either in vindicating, or in apologizing for, his ge— 
neral fiction; I mean, his laying the ſcenery of a future ſtate in Ph. 
the ſubterranean regions. That on the coaſt of Italy, in the ve 
neighbourhood of Cumz, there ſhould be a paſſage under > 
ground, leading to the rivers Acheron, Cocytus and Styx, and ; 
thence to Tartarus on the left hand, and Elyſium on the right; 
that in this Elyſium, though thus ſituated, there ſhould be a 
ſun and ſtars, and grally plains, and delightful groves and ri- 
vers, and two gates, the one of ivory, the other of horn, open- 
ing into the upper world, at no great diſtance from the Cumæ 
above mentioned ; and that in the ſubterranean ſpaces thus 
bounded, there ſhould be different forts of accommodation for 
all the ſhades or ſouls of the dead :— theſe, I ſay, are fables, 
which, as they cannot, according to our way of judging, be 
reconciled to probability, or even to poſſibility, we muſt endea- 
vour to acquieſce in the beſt way we can. So, in reading Ovrp's | 
ſtory of Phaeton, if we would enter into the poet's views, "i 
and be ſuitably affected with his narrative, we muſt ſuppoſe, 
what we know to be abſolutely impoſſible, that the ſun is ; 
driven about the world in a chariot, which, though made of 
gold and ſilver, and dragged by real horſes, and ſupported by 
nothing but air, yet paſles along 1n a beaten highway, where the | 
marks of the wheels are clearly diſcernible. Fables of this ſort, 
however inconſiſtent with the laws of nature, when rendered by 
the art of the poet conſiſtent with themſelves, it is not our in- 
tereſt to criticize too minutely ; eſpecially if, like that now un- 
der conſideration, they abound in ſublime deſcription and in- 

ſtruclive leſſons of morality. The fable then let us acquieſce 
in for a moment. Our dreams, while they laſt, we believe 94 
without inconvenience; and the ſcenery of this fable will not 6 
be more laſting than chat of a dream. 
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As a fort of apology for the wildneſs of ſome parts of this 
fable, it may be remarked, that formerly at Cumz, near which 
the Trojan fleet was now ſtationed, there lived a Propheteſ; 
called the Cumean Sybil ; that in her neighbourhood, encom- 
paſſed with thick woods, there was a lake called Avernus, 
which emitted peſtilential ſteams ; that in the ſame parts of 
Italy there are many dreadful caverns, one of which is to thi. 
day called the Sybil's Grotto; and that for thoſe who knew 
nothing of the real ſize of the earth, or the final deſtination of 
man, it was not altogether abſurd to imagine, as all dead bo- 
dies return to the earth, that the ſubterranean regions might 
be the manſions of the ghoſts or ſhades of human beings de. 
parted. 

Tut neceſſary ſacrifices being performed, and EN RAS ha- 
ving found in the woods that golden bough which, being in- 
tended as a preſent to PROSERPINE, was to ſerve him as a pall- 
port through her dominions ; the Sybil or prieſteſs plunged inte 
the cavern, calling to him to follow her, with his ſword drawn 
in his hand. They went a great way through a lonely region, 
where there was no more light than one travelling in a wood 
receives in a cloudy night from the moon. Ar length they ar- 
rived at the entrance of the internal world, where a number ot 
terrible beings reſided; Diſeaſe, Old Age, Fear, Famine, Poverty, 
and Death, and Labour, and War, and Diſcord ; and ſuch mon- 
{trous things as centaurs, gorgons, harpies and giants, one with 
three heads, and another with a hundred hands, and the chi— 
mera breathing fire, and the many-headed ſerpent of Lerna 
roaring hideouſly. By placing theſe at the entrance, the poct 
perhaps intended to ſignify, in the way of allegory, the horrors 
that accompany the near approach of death; or perhaps tholc 
many evils, real and imaginary, which we muſt all pals through 
in our way to the other world. 

FROM this place to the river Styx was a region, in which the 
ghoſts of thoſe, whoſe bodies had not been honoured with the 


rites 
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rites of ſepulture, were obliged to wander in a melancholy con- 
dition for the ſpace of an hundred years, before they could be 
permitted to paſs the river, or appear before any of the in- 
fernal judges. Here EN EAS met with his old pilot PAHINU Rus, 
who, in their laſt voyage, having fallen overboard in the night, 
and ſwam to the main land of Italy, was there murdered by 
the natives, who did not give themſelves the trouble to bury 
him, but threw his body into the ſea. He begged Extras to 
take him under his protection, and procure him a paſſage over 
the Styx. © It cannot be, ſaid the Sybil; you muſt have pa- 
* tience. In the place where you were murdered, there will 
« ſoon be prodigies, which will induce the natives to perform 
your funeral rites, and call a promontory after your name; 
and then you may paſs the river, but not before.” PALI-“ 
NURUS acquieſced; well pleaſed to hear that ſuch honours 
awaited him. 

To inculcate this doctrine, that the ſoul would ſuffer for 
ſome time in another world, if the body were not decently bu- 
ned in this, and that the neglect of the funeral ceremonies is 
offenſive to ſuperior beings, was a very warrantable fraud in the 
lawgivers of Greece and Egypt; as it would no doubt make 
the people attentive to a duty, whereof we find that ſavage na- 
tions are too apt to be forgetful. 

OuR two adventurers were now approaching the river, when 
Charon the ferryman, alarmed at the fight of a living man in 
complete armour, called to the Trojan to ſtop, and give an 
account of himſelf. The Sybil pacitied Charon, by declaring 
the name and quality of her fellow-traveller, and ſhowing the 
golden bough. They were then ferried over; and the three- 
headed dog Cerberus, preparing to attack them, was quicted 
with a cake which the prieſteſs had got ready for him, and which 
he had no ſooner ſwallowed than he fell fait aſleep. | 

WHAT could have given riſe to this fable of Charon and his 
boat, it is not very material to enquire, Mythological writers 

have 
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into Elyſium, where they remain in a ſtate of happineſs for 
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have ſaid, That the Greeks learned it from the Egyptians, which 
is indeed probable enough; that the Egyptians framed both, 
this, and ſome other fables relating to the dead, from certain 
cuſtoms peculiar to their country; that in particular there was 
not far from Memphis, a famous burying-place, to which the 
dead bodies were conveyed in a boat acroſs the lake Acheruſia; 
and that Charon was a boatman who had long officiated in that 
ſervice. The learned Dr BLACKWELL ſays, in his life of Ho. 
MER, that, in the old Egyptian language, Charoni ſignified fer. 
ryman. 

Tur travellers had now before them a region which the poet 
calls lugentes campi, extending from the other fide of the Styx to 
the road that leads to Elyſium on the right hand, and that 
which terminates in Tartarus on the left. Theſe melancholy 
plains muſt not be confounded with Tartarus. The latter is 1 
place of eternal torment, prepared for thoſe who, in this world, 
had been guilty of great crimes; for there, ſays the poet, © Se. 
det, æternumque ſedebit infelix Theſeus.” The former, 
though an uncomfortable region, is not a place of endleſs pu- 
niſhment, but a ſort of purgatory, in which all thoſe ſoul; 
that are not conſigned to Tartarus, are doomed to undergo 
certain purifying pains, to prepare them for Elyſium. Thelc 
pains are more or leſs ſevere, and of longer or ſhorter duration, 
according to the degree of guilt committed in the upper world. 
The ſouls, on paſling the Styx, appear before the judge Minos, 
who ſummons a council, either of ghoſts or of infernal deities, 
but whether as a jury, or as witneſſes, we know not; and ha- 
ving informed himſelf of the lives and characters of thoſe who 
are brought before him, allots to each a ſuitable manſion in this 
purgatory. 

Tur ſouls thus diſpoſed of, are - irt, thoſe of good men, 
who, after undergoing the neceſſary pains of purification, pal 


ever ; 2dly, of thoſe who have been of little or no uſe 911 
5 kind; 
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kind; 34/y, of thoſe who have been cut off by an untimely 
death, ſo that their real characters could not be exactly aſcer- 
tained; 4/ ly, of thoſe who, though guilty of crimes, had not 
committed any thing very atrocious ; and, /a/tly, of thoſe whoſe 
crimes, though atrocious, were conſidered as the effects, rather 
of an unhappy deſtiny, than of wilful depravation. 

THAT the ſouls of good men, who were to have an eternal 
abode in Elyſium, were previouſly obliged to undergo purgation 
by ſuffering, is not expreſsly declared, but may be inferred 
from what ANCHISES ſays, © Quiſque ſuos patimur manes :” 
every one of us undergoes what is inflicted on him by his 
* mancs 5” that is, by thoſe deities of the nether world who 
were the diſpenſers of expiatory puniſhment. This is the ori— 
ginal, or at leaſt the moſt uſual ſenſe of the word manes, which, 
however, ſometimes denotes metonymuically the infernal regions 
in general, and ſometimes, but more rarely, the ſouls or ſhades 
who inhabited thoſe regions. In Tartarus, it does not appear 
that the Manes had any thing to do. The diſpenſers of puniſh- 
ment in that dreadful place were Tiſiphone and her ſiſter-furies. 
The Manes muſt have been a gentler ſort of beings. Some derive 
the word from manus or manis, which they ſay (on what autho- 
rity | know not) is an old adjective ſignifying good. The invo- 
cations of the Manes practiſed at funerals, the altars that were 
erected to them, and thoſe monumental inſcriptions which be- 
gan with the words Dis Manibus, were all, no doubt, intended 
as acts of worſhip, or as compliments, to theſe deities, and 
ſuppoſed to incline them to mercy in their treatment of the per- 
{ons deceaſed, whoſe ſouls were now in their hands in purga- 
tory, HORACE tells us, that the Manes, as well as the gods 
above, might be rendered placable by ſong—* Carmine di ſuperi 
© placantur,carmine manes.” But the furies were inexorable and 
mercileſs—** Neſciaque humanis precibus manſueſcere corda.” 
And I do not find that worſhip, or any other honours, were, ex- 
cept by witches , paid them, though to mother Midnight, whoſe 


daughters 
0 Hox, Sat. I. 8. v. 33. 


1 


. Pt. 5 


— * — * 
— — mg 
2 2 . : * — 
"OR 5 83 7 
— f ]— ·»— _— _ — — * > 


40 RE MAR K&S on ſome Paſſages of 


daughters they were, ſacrifice was occaſionally performed. 
Ovip ſays indeed, that they relented on hearing the ſong of 
Orpheus, but aſſures us it was for the firſt time. Virei, in 
his account of that affair, ſays only, that they were aſtoniſhed, 

HERE I cannot but remark how abſurd it is for us to begin 
an epitaph with the words Dis Manibus, or the letters D. . 
which oftener than once I have ſeen on a modern tombſtone, 
Such an exordium may be claſſical; but, in a Chriſtian church- 
yard, an invocation to Proſerpine would not be more incongru- 
ous. ADD1SON did well, when he adviſed the writers of hi: 
time not to ſacrifice their catechiſm to their poetry. 

I 8A1D, that the Manes ſeem to have had nothing to do in 
Tartarus. | am not ignorant, however, that Rus and the 
common Dictionaries athrm, that the word ſometimes denotes 
the furies, and quote as an authority, * Ignoſcenda quidem, 
* ſcirent ſi ignoſcere manes.” But this is not ſufficient autho- 
rity. That verſe of ViRG1L relates to Orpheus looking behind 
him, when conducting his wife to the upper world; a fault, or 
infatuation, which was to be puniſhed, not by the ſcourge of 
the furies, but by calling back Eurydice to the {ſhades below; 
and which the Manes, however placable, could not pardon, 
becauſe it was a direct violation of the treaty with Prof-r- 
pine. | 

IT is ſomewhat difficult to underſtand diſtinctly what the 
ancients meant by the words anime, umbræ, ſimulacra, which, 
in this diſcourſe, I call gh9/ts, ſhades or fouls. We know, that 
man conſiſts of a body and a ſoul, a material and an incorpo- 
real part; the one, like all other bodies, inactive, the other the 
ſource of life, motion and intelligence. But, on comparing 
the general doctrine of this ſixth book with a paſſage in the 
fourth Georgic, and with the eleventh of the Odyfley, we find, 
that our poet, following in part the opinions of PYTHAGO! 4? 
and PLATo, and partly too the repreſentations of HoMER, fup- 


poſed man to conſiſt of three ſubſtances ; , a vital and 40. 
tive 
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tive principle, derived either from the Deity himſelf, or from- 


that univerſal ſpirit whom he created in the beginning, who 
animates all nature, and of whom the vital principle of brutes 
is alſo, according to VIRGIL, an emanation; 2%, a hade or 
ghoſt, umbra, anima, ſimulacrum, or «Fwov, as HOMER calls it; 
and 3dly, a body. At death, the vital principle was re-united 
to that univerſal ſpirit whereof it was originally a part; the 
body was burned or buried, and returned to the earth whence 
it came; and the ſhade or ghoſt went to the nether world, and 
appeared before Minos or Rhadamanthus, who aſſigned it ſuch 
a manſon of happineſs, of torment, or of expiatory ſuſſering, as 
the perſon's behaviour on earth had merited, or his circumſtances 
with reſpect to pollution or purity required. Theſe ſhades or 
ghoſts were ſo far corporeal as to be viſible, but could not be 
touched ; they retained the ſame appearance their bodies had 
before death ; they had reaſon and ſpeech and conſciouſneſs, 
and a remembrance of their paſt lives ; they could be happy or 
unhappy ; retained all the paſhons and affections of humanity ; 
and were capable (ſuch of them at leaſt as had not been atro- 
cious criminals) of being purified from the pollutions of guilt 
by the operation of air, fire and water. 

Tur part of the /ugentes campi which lacks firſt paſſed 
through, after croſſing the Styx, was peopled by the ſhades of 
infants, of perſons who had ſuffered death by a falſe accuſation, 
and of thoſe who had taken away their own lives. Theſe are 
all placed in the ſame neighbourhood, probably becauſe, ha- 
ving been cut off, as we ſay, before their time, they had not 
had the means, while on earth, of diſplaying their character in 
its full extent, This, however, is but conjecture; for the poet 
only mentions the circumſtance, without aſſigning a reaſon. 
The ſelf-murderers, who occupy this diſtri, are termed inſontes, 
innocent or harmleſs ; an epithet which the commentators do 


not underſtand, or at leaſt do not ſee the propriety of in this 
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ſelf-deſtroyers in general are guilty of no fault; for he place; 
even theſe in/on!cs, who in reſpect of others were comparatively 
innocent, in an uncomfortable fituation, and ſays, that they 
would now return to the earth if they could, and willingly 
{ſubmit to poverty, and thoſe other evils, which when alive they 
thought inſupportable. By the word in/ontes, therefore, as here 
applied, I underſtand ſuch unhappy perſons as had deſtroyed 
themſelves, without being chargeable with any other preat 
wickedneſs. Had they been guilty of impiety, injuſtice, want 
of natural affection, or any groſs immorality, they would, ac- 
cording to our author's plan of retribution, have been conſigned 
to everlaſting puniſhment in Tartarus. But as we find them in 
a ſtate of expiatory ſuffering, and characteriſed by this epithet, 
we mult, I think, ſuppoſe, that the poet here ſpeaks of that 
ſelf-deſtrution, which, being partly the effect of infirmity, 
was, in his judgment, the object of pity as well as of diſap- 
probation. 

THe Trojan and his guide were now arrived at that part of 
the melancholy plains, where the country, if I may call it fo, 
ſeemed to open into a wider extent. Here was a diſtrict, 
where, 1n a myrtle grove, were wandering the ſhades of un- 
happy lovers. Here EN EAS met with Dido, who had rejoined 
her huſband SichgEus; and here he ſaw ſeveral others, ſome of 
whom, by the by, had led ſuch lives on earth as would ſeem 
to deſerve a ſeverer doom than that of VIRGIL's purgatory. 

ADJOINING to the grove of lovers, and at the furtheſt ex- 
tremity of theſe regions, was a province inhabited by deceaſed 
warriors. Here he found ſeveral of his old acquaintance, who 
were glad to ſee him, and converſe and walk with him, and 
curious to know the occaſion of his coming. The Grecian 
ghoſts knew him likewiſe, and fled from before him, as they 
had been accuſtomed to do in the Trojan war. Here he ſaw 
the ſhade of his brother-in-law Dz1pno8us, in the ſame mangled 


condition in which his body had been left by the Greeks in 0 
| night 
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night of the burning of Troy. A long converſation enſued 
between the two friends, which was at laſt interrupted by the 
prieſteſs, who told EN EAS that he had no further time to loſe. 
Be not angry, ſaid DeipnoBus ; I ſhall go away, return to my 
darkneſs, and there complete my term of penance. 


Diſcedam, explebo numerum, reddarque tenebris, 


The words exflebo numerum are variouſly interpreted; but the 
ſenſe is probably what is here given. Ruevs is inclined to ex- 
plain it thus, Be not angry, great prieſteſs, I ſhall juſt wind 
« up the laſt period of my diſcourſe, and then return to my 
« darkneſs ;” as if the poor mangled ghoſt of DRIYHOBUs had 
been ambitious to diſtinguith itſelf at this time as a rhetorician, 
and well ſkilled in the art of rounding a period. DryDen un- 
derſtands the paſlage as I do. Strvios hints at the ſame in- 
terpretation, but ſeems to prefer another. 

THE two travellers having paſſed through the melancholy 
plains, were now come to a place, where one road went off to 
the left, and another to the right; the former leading to Tar- 
tarus, the latter to Elyſtum. They were going to Elyſium on a 
viſit to ANcHisEs : but before they ſtruck off to the right, the 
prieſteſs took this opportunity to deſcribe Tartarus, the gates of 
which were in view, but which EN EAS could not enter, as they 
were never opened but for the reception of thoſe wicked ſouls, 
whom the judge Rhadamanthus, after making them confeſs the 
crimes they had committed in the upper world, thought proper 
to condemn to eternal puniſhment. When this dreadful ſen- 
tence was paſſed, they were ſeized on by Tiſiphone and the other 
furies, the adamantine gates opened with a tremendous ſound, 
and the criminals were thrown into an immenſe dungeon, 


ſtretching downwards twice as far as from hell to heaven. 
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Tur deſcription of Tartarus is wrought up in a ſtyle of ter- 
rible ſublimity, ſuch as never was equalled by any other poet, 
except by MILTON, in the firſt and ſecond books of Paradiſe 
Loſt. In the intrinſic grandeur of his images, the Engliſh poet 
may be thought to have excelled the Roman; but in one re. 
ſpe the Roman has the advantage. By means of a more my. 
fical language, he has been enabled to embelliſh his narration 
with a ſonorous magnificence of harmony, whereof the Engliſh 
tongue, even when modulated by MiLTON, is not ſuſceptible, 

Tae mouth of the Tartarean gulf was encircled with threc 
walls ſo ſtrong, as to be proof againſt every aſſault of men or 
gods ; and theſe walls were ſurrounded by Phlegethon, a river 
of tempeſtuous flame. Sleepleſs, before the gate, day and 
night, and full in ENEas's view, ſat the fury Tiſiphone in 
bloody attire. From within iſſued ſuch an uproar of terrifying 
noiſes, that the hero, though at a diſtance, heard it with hor- 
ror ; the cries of the tormented, the ſound of the ſcourge, the 
cralh of iron-engines, and the clanking of chains dragged 

along. Tell me, ſaid he, O virgin, what clamours, what pu- 
niſhments, are thoſe ; and for what crimes they are infliced, 
This gives the prieſteſs occaſion to deſcribe what was paſling in 
the regions of torment ; with which Hecate had made her ac- 
quainted, when ſhe gave her the ſuperintendence of the groves 
of Avernus. The perſons there puniſhed had all perpetrated 
enormous crimes ; among which are reckoned, acts of impiety, 
want of natural affection, cruel treatment of parents, the de- 
frauding of clients or dependants, and the hoarding up of 
wealth to the injury of friends and relations. Here too adul- 
tery is puniſhed, even though the criminal ſhould have already 
ſuffered death for it in the upper world. Other crimes here pu- 
niſhed are, rebellion, inceſt, the various ſorts of injuſtice and 
treachery, the venality of lawgivers, ſubverſion of the libertics 


of our country, ſacrificing the public good to private _— 
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and many other forms of wickedneſs, whereof the Sybil de- 
clares it was impoſſible for her to give a particular enumeration. 

Tux puniſhments are various. Of one enormous oftender, 
the entrails are continually devoured by a vulture, and conti- 
nually growing to be again devoured ; an apt emblem to ex- 
preſs the pangs of a guilty conſcience, and which puts one in 
mind of the never-dying worm mentioned in Scripture. Some 
are in the eternal apprehenſion of being cruſhed by a black 
rock, which hangs over them, and ſeems to be every moment 
beginning to fall. Some are perpetually employed in rolling a 
huge maſs of ſtone; ſome are ſtretched out on a whirling 
wheel; and ſome, agoniſing with eternal hunger, have a ſump- 
tuous banquet ſet before them, which they no ſooner attempt 
to touch, than a gigantic fury ſtarts up, brandiſhing a torch, 
and denouncing vengeance 1n a voice of thunder. 

THERE 1s nothing in VIRGIL more explicit than the account 
of Tartarus; and I know not why it has been ſo generally miſ- 
underſtood. Dr WARBURTON fays, in one place, that ENEAS 
ſaw the ſights of Tartarus at a diſtance, and, in another, that 
ExEas paſſed through Tartarus. In fact, he did neither. He 
could not paſs through without entering ; and this, we are told, 
was to him impoſſible : © Nulli fas caſto ſceleratum inſiſtere 
* limen.” And though he had been permitted to enter, he 
could not paſs through, without firſt croſſing a river of fire, 
and then deſcending into an immenſe gulph, twice as deep be- 
neath the level of the other regions of darkneſs, as thoſe are 
remote from heaven. It was equally impoſſible for him to ſee 
irom a diſtance what was doing in ſuch a gulph, even though 
the gate that led to it had been open, which, however, at this 
time, happened to be ſhut. * You ſee, ſaid the Sybil, what a 
* centinel fits without in the porch, (meaning Tiſiphone); 
another, ſtill more dreadful, has her ſtation within ;” which, 
45 he could not ſee it, ſhe informs him is a huge ſerpent, or 
aydra, with fifty heads. An opening of the gate is indeed 


mentioned, 
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mentioned, which Ruzvs underſtands to have taken place at 
the very time when the Trojan and the Sybil were looking at 
it. But that is a miſtake. The Sybil only tells her compa- 
nion, that, when Rhadamanthus has made the criminals con. 
feſs their guilt, then at length ((um demum) the gate opens for 
their reception into the place of torment. It is ſtrange that 
Ruegvs and Dr WARBURTON did not ſee that this is the obvious 
import of the words of V1RG1L ; and that, if we do not under. 
ſtand them in this ſenſe, the paſſage muſt appear confuſed, if 
not ungrammatical. In a word; of the infide of Tartarns the 
Trojan hero ſaw nothing ; he ſaw the outſide only, the walls, 
the gates, the tower of iron, fc. and theſe he ſaw at ſome di. 
ſtance. What was paſſing within he learns from the Sybil“ 
information. 

* AND now, ſays ſhe, let us be going. Yonder, on the 
right hand, is the palace of Proſerpine, where, in the vaulted 
< porch that fronts us, we are commanded to depoſit the golden 
* bough.” This ceremony EN EAS performs, after having 
ſprinkled himſelf with pure water ; which was cuſtomary with 
thoſe who made offerings to the gods. 

THEY then went onward to Elyſium, the gay ſcenery of 
which, immediately ſucceeding the gloom of purgatory and the 
horrors of Tartarus, is ſo charming, that every reader feels 
himſelf refreſhed by it. Here were groves, and plains, and 
meadows, clothed with perpetual verdure, the abodes of tran- 
quillity and joy, and illuminated by a ſun and ſtars of the 
moſt refulgent beauty. Here were feaſting, and dancing, and 
muſic, and poets accompanying their verſes with the harmony 
of the lyre. Here thoſe warlike exerciſes were renewed, in 
which the heroes while on earth had ſo much delighted ; and 
here wete horſes, and chariots, and arms, and every thing that 
could gratify an heroic mind. It muſt be owned, that all this 


is very inadequate to the deſires and the capacity of an . 
| ſoul ' 
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foul : but VIRGIL had heard of nothing better; and it was 
impoſſible for him to deſcribe what he could not conceive. 

In this Elyſium, which, with all its imperfection, is, as well 
as the infernal world, founded on the beſt ideas of retributive 
juſtice that could be expected from a pagan, the poet places, in 
a ſtate of endleſs felicity, © the ſhades of the pure and the 
« pious; of heroes who have died in defence of their country ; 
of ingenious men who have employed their talents in adorn- 
ing human life with elegant arts, or in recommending piety 
and virtue; and of all who, by acts of beneficence, have 
4 merited the love and the gratitude of their fellow- creatures.“ 

To a company of theſe happy beings, who had flocked round 
the two ſtrangers, and eſpecially to the poet MusEus, whom 
{he knew, the Sybil addreſſed herſelf, defiring to be informed 
where AXCHISES reſided, We have no certain habitations, re— 
turned the poet; we wander about, and amuſe ourſelves, 
wherever we pleaſe ; but follow me to yonder riſing ground, 
and I ſhall put you 1n a path that will conduct you to him. 

SOME writers blame VII GIL for not making ENEas find 
HoMER in this part of Elyſium; and inſinuate, that the Roman 
poet muſt have been both invidious and ungrateful, in ne- 
glecting ſuch an opportunity of doing honour to his great ma- 
ſter, to whom he owed ſo much. Thoſe critics do not conſider 
that EN RAS was dead an hundred years before Homer was 
born. Our poet has been cenſured for a ſappoſed anachroniſm, 
in making EN EAS and Dipo contemporary; and here he is 
found fault with for having judiciouſly avoided a real anachro- 
niſm. 

IT chanced that Ax chIsES was at this time in a remote val- 
ley, reviewing, in their ſtate of pre-exiſtence, ſome of his poſte- 
nty, who were afterwards to-diſtinguiſh themſelves in the Ro- 
man republic. When he ſaw his ſon advancing towards him, 
he held forth both his hands, gave him an affectionate welcome, 
and wept for joy. The hero would have embraced his fa- 
ther ; 
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ther; but found that the ſhade, though viſible, eluded the 
touch. 

AFTER a ſhort converſation, EN EAS happening to ſee, in 
grove through which a river was flowing, an innumerable 
multitude of human beings flying about, aſked his father who 
they were, and what river it was. The river, ſaid he, is Lethe, 
of which thoſe ſouls are taking a draught, being about to re- 
turn to the upper world, in order to animate new bodies. [+ 
it to be imagined, exclaims Eng as, that ſouls ſhould ever leave 
this happy place, and go back to the impriſonment of the bo— 
dy, and all the wretchedneſs of mortality ? I will explain the 
whole matter to you, replies ANCHISES. 

Know, then, that all the parts of this viſible univerſe, the 
heavens, and earth, and ſky, the ſun, moon, and ſtars, are, like 
one vaſt body, animated by an univerſal ſpirit, whereof the 
{ouls, or vital principles, of all animals, of men and beaſts, of 
filhes and fowl, are emanations. This vital principle is, in eve- 
ry animal, the ſource of ſenſation and motion; but, from the 
influence that the body has over it, becomes ſubject to inord:- 
nate paſſions, and forgetful of its heavenly original. The ſoul 
of man, in particular, (for nothing further is ſaid of the other 
animals) contracts, while ſhut up in the dark priſon of the bo- 
dy, a degree of debaſement which does not leave it at death, 
and from which the ſufferings of a ſubſequent ſtare of purga- 
tion 'are neceſſary to purify it. Theſe are of different kinds 
and degrees, according to the different degrees and kinds of 
guilt or impurity which the ſoul has contracted. Some fouls 
are expoſed to the beating of winds, ſome are waſhed in water, 
and ſome purified by fire. Every one of us (ſays ANCUISES, 
including himſelf) ſuffers his own peculiar pains of purifica- 
tion. Then we are ſent into this vaſt Elyſium, and a few of 


us remain in the eternal poſſeſſion of it“. The reſt continue 
here, 


in my 


' : ! 
* I ſuppoſe the words r pauct /eta arva tenemus, to be a parentheſis ; * hich, = 
the four: 148 
ine 


opinion, clears the text of all obſcurity. By the change of the perſon, in 
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here till, by the air and tranquillity of the place, they have 
entirely got the better of the impurity contracted in the world, 
have had every impreſſion of the pains of purgatory worn out, 
and are reſtored to their original ſimplicity of nature. Thus 
refined, they are, at the end of a thouſand years |, ſummoned 
by a divine agent, or god, to meet in one great aſſembly, where 
they drink of Lethe to waſh away remembrance, and then, in 
compliance with their own inclination, are ſent back to the 
earth to animate new bodies, 

Havixe ended this account, ANcu1sEs, with his ſon and the 
Sybil, paſſes to a riſing ground, and points out, in a flate of 
pre- exiſtence, a proceſſion of Roman heroes, Who were in due 
time to deſcend from him; briefly deſcribing their ſeveral cha- 
racers, in a moſt ſublime ſtrain of poetical prophecy. 


I SHALL ſubjoin a few remarks on the concluding ſcene of 
this noble epiſode ;—on the gates of horn and ivory. Theſe gates 
have given no little trouble to critics, both ancient and modern; 
who, after all, ſeem to have been not very fortunate in their 

Vor. II. | G conjectures, 


lines of the ſpeech, Has omnes, —volvere, —inciprant, —reviſant, it appears, that Ax. 
cutsts does not include himſelf among thole who were to return to the world; which 
aſccrtains ſufficiently the import of tenemus. Ihe learned Ruxus conſtrues the pallage 
n a way ſomewhat different; but his general account of the poet's doctrine differs not 


Mentally from mine. 


+ More literally, © When they have rolled the wheel, or circle, for a thoutanc! 
* years” that is, when the revoluticn of a thouſand years is completed. For tlus 
interpretation we are indebted to Servivs, who tells us further, that this Gngular 
plrale was taken from EN NIus. Anciently perhaps rota might mean a cc, (as well 
a wheel,) aud poetically a year; fo that, in Ennivus's time, vofvere rotam might be 1 
Zurative phraſe of the ſame import with annum peragere, to paſs a year. "The original 
meamug of annus is a circle, whence the diminutive annulus, a ring. The lame reference 
o the circular nature of the year, may be ſeen in the Greek vr, which Virgie cer- 
'wnly had in his mind when he wrote, © Atque in ſe ſua per veſtigia volvitur annus,”” 
When this is attended to, our author's ule of the phrate in queſtion will appear not (0 
url as it might otherwiſe be thought to be, and not at all too figurative um this very 


lema part of the poem. 


SE 
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conjectures. This is owing, not to obſcurity in the Poet, but 
to the refinement of thoſe interpreters, who miſtook à plain 
paſſage for a profound allegory, and were determined to find, 
ſecret meaning in it. The gate of ivory, ſay they, tranſmit: 
falſe dreams, and that of horn true ones; and Ent as and * 
coinpanion are diſmiſſed from Elyſium, and let into the upper 
worid, through the ivory gate. What can this imply, but tha. 
the poet meant to inſinuate, that every thing he had faid con 
cerning a ſtate of future retribution, was nothing more than ; 
fallacious dream? And, in ſupport of this conjecture, they ge- 
nerally quote from the Georgic three verſes to prove, that 
VIßGIL was in his heart an Epicurean, and conſequently diſbe. 
lieved both a future ſtate and a providence. The verſes are-- 
Felix qui potuit rerum cognoſcere cauſas, Atque metus om- 


* nes, et inexorabile fatum, Subjecit pedibus, ſtrepitumque 


„ Acherontis avari.“ 


Now, in the firft place, it does not appear to me, that theſe 
lines can prove their author ever to have been an Epicurean, or 
that he meant to ſay more than Happy is the man whoſe 
mind philoſophy has raiſed above the fear of death, as wel! 
* as above all other fears.” For, in the Georgic, he not only 
recommends religion and prayer, which Epicureans could not 
do conſiſtently with their principles, but again and again allerts 
a providence ; and, in terms equally elegant and juſt, vindi— 
cates the Divine wiſdom in eſtabliſhing phyſical evil as the 
means of improving and elevating the mind of man. But does 
he not, in his ſixth eclogue, give an account of the formation 


of the world according to the Epicurean theory? He does; 


and he makes it part of the ſong of a drunkard : no proot that 
he held it in very high eſteem. 

Bur, 2dly, Suppoſing our poet's admiration of LUCRETIUS 
might have made him formerly partial to the tenets of Feicu- 


RUS, it does not follow that he continued ſo to the end of 15 
ite, 
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ife, or that he was ſo while employed upon the Encid. The 
duties of religion, and the ſuperintending care of providence, 
are by no other Pagan author ſo warmly enforced as in thi: 
poem; and the energy with which, in the ſixth book, and i. 
one paſſage of the eighth, (v. 666.) he aſſerts a future retribu 
tion, ſeems to prove, that he was ſo far in earnelt with regard 
to this matter, as to believe, that it was not, as the Epicurean; 
ifirmed, either abſurd or improbable. 

LeT it be remarked, in the third place, that no poet ever 
thought of ſo prepoſterous a method of pleaſing and inſtructing 
his readers, as firſt to employ all his {kill in adorning his fable, 
and then tell them, that they ought not to believe a word of it. 
The true poet's aim is very different. He adapts himſelf to the 
opinions that prevail among the people for whom he writes, 
that they may the more eaſily acquieſce in his narrative; or he 
is careful, at leaſt, to make his fable conſiſtent with itſelf, in 
order to give it as much as poſhble the appearance of ſeriouſneſs 
and truth. We know, that the ſcenery of the ſixth book is 
wholly fictitious; but the Romans did not certainly know how 
tar it might be ſo: founded as it was on ancient tradition, 
which no hiſtory they had could overturn ; and on philoſophi— 
cal opinions, which they had never heard confuted, and which, 
where Revelation was unknown, might ſeem reſpectable, on 
account of the abilities of PYTHAGORAs, PLATo, and other 
great men who had taught them. 

To which I may add, 4tbly, as an argument deciſive of the 


preſent queſtion, That if VirG1L wiſhed his countrymen to be- 


lieve him to have been no! in earneſt in what he had told them of 
a pre-exiſtent and future ſtate, he muſt alſo have wiſhed them to 
underſtand, that the compliments he had been paying to the 
moſt favourite characters among their anceſtors were cquall)˖ 
infincere ; and that what he had ſaid of the virtues of CANLI. 
LUS, BRUTUs, Caro, Scipio, and even AUGUsTUs himſelf, 
was altogether viſionary, and had as good a right to a pallage 

ES through 
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through the ivory gate, as any other falſehood. Had Octay:, 
underſtood this to be the poet's meaning, ſhe would not have 
rewarded him ſo hberally for his matchleſs encomium on the 
younger MARCELLUs. Had this indeed heen his meaning. al! 
the latter part of the ſixth book would have been a ſtudied in. 
ſult on AuGusTvs, and the other heroes there celchrated, as wel! 
as on the whole Roman people. Strange, that the moſt judi— 
cious writer in the world ſhould commit ſuch a blunder in the 
moſt elaborate part of a poem which he had conſecrated to th 
honour of his country, and particularly to that of his rea? 
patron AUGUSTUS | 

We mult therefore admit, either that Viror, had lost hi. 
ſenſes, or, which is more probable, that, in tending Ex Has and 
the Sybil through the ivory gate, he intended no farcaltic re- 
flection either on his country or on his poetry. In a word, we 
muſt admit, that, in this part of his fable, he was juſt as much. 
in earneſt as in any other; and that there was no more 5e in 
ENEAS's a/cent through the gate of ivory, than in his defcert 
through the cave of Avernus. How then are we to underſtand 
this adventure of the gate? I anſwer, By making the poet hi- 
own interpreter, and not ſeeking to find things in his book 
which we have no good reaſon to think were ever in his head. 

IN the nineteenth book of the Odyſſey, Penelope, ſpeaking 
of dreams, ſays to her nurſe, that there are two gates by 
which they are tranſmitted to us; one made of horn, through 
which the true dreams paſs, and the other of ivory, Which 
emits falſe dreams. This thought Homtr probably derived 
from ſome Egyptian cuſtom or tradition, which one might dit. 
cuſs with many quotations and much appearance of learning; 
and this, no doubt, gave ViRG11. the hint of the pallage noh 
before us. But VireiL's account differs from Hom: 5s mos 
than the commentators ſeem to be aware of. HoMER docs 1! 
ſay in what part of the world his gates are; VIRGIL'S are 


Italy, not far from Cumæ, and are ſaid to be the outlet ff. 
Elviun 
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Hyſium into the upper world: a wild fition no doubt, but 
aot more W 11d than that of making the cave of Avernus the in— 
et from the upper world into the nether. HomER's gates are 
the gates of dreams; VIRG1L calls his the gates of fleep. The 
{rmer are not ſaid to tranſmit any thing but dreams; of the 
utter, one tranſmits dreams, and the other zeal g/y/ts or ue. 
kor thus, though all the commentators are againſt me, I muſt 
naderſtand the words wumoris veris ; becauſe in ViIRGiL ira 
often ſignifies a gbo/t, but never in him, nor in any other good 
writer, (ſo far as I know) a dream. If it be aſked, what ghoſts 
they were that uſed to paſs this way; the anſwer is eaſy : they 
were thoſe who, after having been a thouſand years in Elyttum, 
and taken a draught of Lethe, were ſent back to the upper 
world to animate new bodies. If again it were atked, whether 
ſuch beings might not be of ſo ſubtle a nature as to work their 
way into the upper world without paſſing through a gate; I 
ſhould anſwer, that viſible ſubſtances, which might be purified 
by fire, or waſhed in water, and could not get over the river 
Styx but in a boat, muſt be fo far material at leaſt, as to be ca- 
pable of confinement, and conſequently of being ſet at li— 
berty. 

Tut falſa inſomnia that go out by the ivory gate may mean, 
either deceitful dreams, or dreams in general, that is, unſubltantia} 
things, as oppoſed to realities ; which laſt I take to be the pre- 
ferable ſignification. Be this, however, as it will, EN EAS and 
the Sybil were neither ghoſts nor dreams, but human fleſh and 
blood ; and could no more be ſuppoſed to partake of the quali- 
ties alluded to in the name of the gate by which AXN CHISESs dif- 
milled them, than a man is ſuppoſed to be lame for having 
patled through Cripplegate, or than the Lord Mayor of Lon- 
don, by entering in proceſſion through Temple-bar, is fuppoled 
to have become a better churchman than beforc, or a better 
awyer. Through one or other of the gates of ſleep the Trojan 
and his guide muſt paſs, or they never could return to the upper 

world 


- > —— — is — —. 


r 


54 REMARKS on ſome Paſſages of the END 


world at all: and that gate the poet probably made choice 9. 
which firſt occurred to him ; and that probably would first . 
cur which ſounded beſt in his verſe : or perhaps one might ſay, 
in the way of conjecture, that he thought fit to open the ory 
gate, becauſe the other, being appropriated to the puritic, 
ghoſts, might not be ſo well ſuited to mere mortals, This is 
certain, that, though the ablative eburna ſtands very gracefully 
in the 898th line, the ablative cornea could not; becauſe, beine 
the foot amphimacer, it can have no place in a regular hex. 
meter. 

As to the analogy that ſome critics have fancied between horr 
and truth, and between falſchood and 1vory, it is ſo whimſical 
and ſo abſurd, that I need not mention it. 

AND now, by removing the miſt of allegory from VIEGIIL'“ 
gates, I flatter myſelf, that I have made theſe verſes ſomew hat 
more intelligible than they have been generally ſuppoſed to be; 
that I have proved the latter part of this epiſode to be conſiſtent 
with the reſt of it; and that I have vindicated a favourite au- 
thor from the heavy charges of impiety and 1ll-manners, where- 
of, however repugnant to his general character, it would not be 


eaſy for thoſe to clear him who follow the common, though let: 
obv1ous, interpretations. 


III. 
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Ill. 4n Ess ANY on RYTHMICAL MEASURES. By A 
TER YOUNG, M. A. F. R. S. Epin. and Miniſter of the 
Goſpel at Erſkine. 


[Read by Mr FOHN RO BISON, Dec. 18. 1786. ] 


AN is formed to derive pleaſure from a variety of dif- 

ferent ſources. Many of his pleaſures are communi- 
cated by the channel of the external ſenſes. Each of theſe has 
particular claſſes of objects that are ſured to its gratification ; 
and theſe, being diffuſed in great abundance through the works 
of nature, or framed by the art and ingenuity of men, become 
o him a ſource of frequent and diverſified enjoyment. 

Taz. pleaſures which we receive through the ſenſes of ſeeing 
and of hearing have ever been accounted of a nobler and more 
dignified nature than thoſe which we receive by means of the 
other ſenſes. They are intimately connected with, and ſeem, 
na great meaſure, to depend upon, certain higher faculties of 
\nman nature, which have ſometimes been called internal 
ſenſes. A ſenſibility to them is poſlſeſſed by different men in 
very different degrees, and confers upon ſome men a real ſupe- 
nority to others: The inferior animals do not appear to be, in 
any degree, poſſeſſed of it. It is ſuſceptible of cultivation and 
improvement. The man, therefore, who poſſeſſes it in a high 
degree, whilſt he has an exquiſite enjoyment of all the pleaſures 
which are peculiar to thoſe ſenſes, derives, at the ſame time, an 
additional ſatis faction from the flattering conſciouſneſs, not on- 
ly that he is exalted above the inferior animals, but that he is 
Iior “ 
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more perfect in his kind, and more highly improved, than ma. 
ny who belong to his own ſpecies. Accordingly, theſe plea- 
ſures have, in all ages, been ſought after with eagerneiz. len 
of the greateſt abilities have employed themſelves in tracing out 
their nature, inveſtigating the different internal ſenſes upon 
which they depend, and diſcovering the various objects th; 
are ſuited to communicate them. The greateſt efforts of hu. 
man ingenuity have been directed to obtain theſe objects 
to preſent them in their moſt perfect ſtate. 

AMONG the internal ſenſes upon which theſe pleaſures ar: 
found greatly to depend, the perception of order and propor: 
tion ſeems to have a principal place. Order and proportion ar. 
generally diſcovered, in a certain degree, in every thing th 
communicates immediate pleaſure, either to our fight or hear 
ing. When, from any particular circumſtance, they happen 
not to be perceived, the pleaſure is always greatly abated ; in 
ſome caſes it is altogether deſtroyed. That ſome kind of ar. 
rangement and proportion of parts is eſſential to every thin; 
which is accounted beautiful, is generally acknowledged. Les 
doubt can be entertained with regard to the objects of hearing. 
It is an cſtabliſhed fact, that no ſounds can give great pleaſur: 
to the car, unleſs they are related to one another according t« 
certain proportions, and are diſpoſed in a certain order, It i 
equally eſtabliſhed, that when ſounds in ſucceſſion are tv re- 
lated, the pleaſure which they afford is very imperfect, unlet: 
their reſpective durations are regulated according to certain 
meaſures. Mankind are greatly diverſified with regard to th. 
power which they pofleſs of perceiving theſe relations, Some 
men have that power in a much higher degree than other, 
Some men have a very nice perception of theſe relations in 0n- 
claſs of objects, while they ſeem to be ſcarcely ſenſible of then! 
in other claſſes. Theſe differences amongſt men are undonvt 
edly owing in a great meaſure, to habit and cultivation. Ti) 


ſeem, 
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dem, however, to depend alſo, in a conſiderable degree, upon 
natural conſtitution, 

nav obſerved, that, in an agreeable ſucceſſion of ſounds, 
order and proportion take place in two different ways. Upon 
the one depends what 1s called the tone of the ſeveral ſounds, 
or the relation which they bear to one another with reſpect to 
acuteneſs and gravity ; upon the other depends what is often 
called their rythm, cadence or meaſure. The latter of thele is 
probably the moſt important. It ſeems to be indiſpenſably re- 
quired in every agreeable ſucceſſion of ſounds. A ſeries of 
notes, proportioned in tone with the utmoſt nicety, and ar- 
-anged with the greateſt art, if no meaſure or proportional du— 
ration 1s obſerved in them, will communicate no pleaſure, but, 
on the contrary, will create diſguſt. On the other hand, a ſe- 
ries of ſounds juſtly proportioned in duration, and artfully diſ- 
poſed, will always give pleaſure, although every one of them 
ſhould be expreſſed in the ſame tone, and even although they 
ſhould be expreſſed in different tones, the proportions of which 
cannot be perceived by the ear. The beating of a drum is 
agreeable to the ear, and ſometimes has a conſiderable effect 
upon the mind. The {ſyllables which compoſe words differ in 
length according to certain proportions, which may be felt by 
the ear. Words, therefore, may be arranged in rythm. When 
this arrangement is made with art, the rythm is agreeable, even 
when it is expreſſed in the tones of ſpeech in which no muſical 
proportion is perceived. Again, though men poſſeſs, in diffe- 
rent degrees, the power of feeling the proportional duration of 
ſucceſſive ſounds, and of reliſhing an agreeable rythm, there 
s perhaps no man altogether deſtitute of it. On the other 

hand, mens power of perceiving the muſical relations of ſounds, 
and of reliſhing an artful combination of them, is much more 
diverſified. The differences among them in this reſpect are 
wider and more ſtriking. In ſome men. that power is ſcarcely 
uſcernible, who nevertheleſs may be able to judge of rythm 
Vol. II. H with 


58 On RYTHMICAL MEASURES. 


with accuracy, and to enjoy it with ſenſibility. From this oh 
cumſtance, too, we are led to conclude, that of theſe two 
powers, that by which we perceive and enjoy rythm is + 
greateſt importance to our gratification. 

Tow is the province of the muſician alone. Rythm ix 
equally the province of the muſician and the poet. It is alſy, 
in ſome degree, an object of attention to the orator and proſe 
writer. Although the general principles and foundations «+ 
rythm, as it takes place in the works of theſe different artiſts, 
may be nearly the ſame, the particular application of theſe, an, 
the extent to which it is carried by each of them, are dif. 
rent. It may accordingly be diſtinguiſhed into three kinds, Vis, 
muſical, poetical and proſaic. 

iT is propoſed, in the following Eſſay, to endeavour to inve. 
ſtigate ſome of the leading principles of the two firſt kinds 0. 
rythm, the muſical and the poetical, and afterwards to ſubjoin 
{ome additional remarks and illuſtrations upon each of them. 

AMONGST the ancients, muſic was ſeldom or never uſed but 
as an auxiliary to poetry. Its rythm, therefore, was regulated, 
in a great meaſure, by that of the poetry to which it was 
adapted. Amongſt the moderns, too, muſic and poetry are 
frequently united; and by this union their greateſt effects arc 
produced. As, however, muſic has been greatly cultivated and 
improved by the moderns, it is enabled alſo to ſubſiſt alone, 
and in that ſituation to produce very pleaſing effects. In this 
ſeparate ſtate it will be proper to conſider it at preſent. And 
here it will readily occur, that variety, within certain limits,“ 
neceſſary to muſical rythm. In poetry, the proportion in du- 
ration of ſingle contiguous ſounds ſeldom exceeds that of two 
to one. This proportion does not admit of great variety 
When a poem, however, is recited, the attention of the heart 
is chiefly engaged by the ſentiments, the images and the diction. 
The rythm is frequently conſidered only as an accidental 


grace, which we are led by habit to expect in every compoſi- 
tor. 
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ion that bears the name of poetry. In muſic, on the other 
hand, a principal part of the pleaſure to be communicated 
muſt depend upon the rythm; and therefore in muſic other 
proportions in duration, beſides that of two to one, mult be 
admitted. 

Ix order then that theſe proportions may be felt, and that 
uniformity may be perceived amidſt this variety, it is necellary 
that the duration of the ſucceſſive ſounds be regulated according 
to ſome fixed ſtandard or meaſure, which may be obvious to 


che hearer. This ſtandard muſt be a determined portion of 


time, of which every ſound mult be either an aliquot part or a 
multiple. 

Tiut is a meaſurable quantity, or may be conſidered under 
the ideas of equal, or of greater and leſs. Moſt men arc 
capable of perceiving equal intervals of time, provided thoſe 
intervals do not exceed a certain magnitude. When we hear a 
number of ſucceſſive ſtrokes, we can generally determine whe- 
ther the intervals betwixt them are equal or unequal. We ac- 
quire this 1dea of equal intervals of time, from the motion of 
our own limbs, and of thoſe of other animals, in walking or 
flying, which nature, for the purpoſes of caſe and grace, has 
determined to be an uniform motion. We acquire the ſame 
idea from the movement of pendulums, and from the beating 
of clocks and watches. By a habitual attention to theſe, men 
come by degrees to have a very accurate perception of {mall 
equal intervals of time. 

Wurx we have fixed our attention upon any ſuch interval, 
and confider it as an unit of time, we can ſuppoſe it divided into 
certain number of equal parts; and by motion we actually 
can make ſuch a diviſion. When we ſtand beſide a clock, we 
can, with great eaſe, make a certain number of uniform or 
qual timed ſtrokes in the intervals betwixt the ſeveral beats. 
This power of diviſion, however, has its limits. Although wc 
may conceive an interval to be divided into any number of 
H 2 equa) 
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equal parts, the number of parts into which we actually can 
divide it muſt depend upon the powers which we have of per. 
forming quick motions. Theſe powers are very limited. Th. 
roll of a drum, the moſt rapid movement of a muſician upon 
an inſtrument, does not divide a ſecond of time into much mor. 
than ſixteen or eighteen equal parts, hardly ever into twenty-four. 
Our power of dividing a ſmall interval of time, equally and 
uniformly, and of perceiving ſuch a divifion by the ear. is alf 
confined to certain proportions. The ſimpleſt and the eaſich 
diviſion is into two, or any of its powers which are within th- 
limits of practicability. We can divide an interval into two or 
into four equal parts with almoſt the ſame eaſe. Having oh. 
tained either of theſe diviſions, we can alſo conſider each of th; 
parts as an unit, and ſubdivide it into two or four, thus making 
a diviſion into eight, or, if our powers of quick motion will 
admit, into ſixteen . Beyond this we cannot carry the power: 
of two in the diviſion of fingle intervals. The diviſion into 
three equal parts is not ſo ſimple as that into two. By practice, 
however, it comes to be equally eaſy. Having eſtabliſhed this 
diviſion, we can, as in the former caſe, ſubdivide each of them 
into twos, into threes or into fours, thus obtaining a diviſion 
into fix, nine and twelve. We alſo obtain the numbers fix and 
twelve, by breaking down into threes each of the parts of 
diviſion by two or four T. A diviſion into five equal parts re. 
quires a conſiderable effort of the attention. We ſometimes 
meet with a ſucceſſion of ſuch diviſions in the works of muli- 
cians. In executing ſuch paſſages, the performer, fixing his 


attention upon the unit, probably runs on to the end of the 
ſucceſſion 


* Edur is moſt eaſily conceived as two fours; ſixteen is always conceived 3: 
four fours. 


Six we can indifferently conceive as three twos or as two threes ; nine we muſt con- 
ceive as three threes ; twelve we can either conceive as three fours or four threes z M. 
gan alſo conceive it as two fixes, but with more difficulty as fix twos. 
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ſucceſſion as uniformly as he can, without greatly regarding 
the numbers. When we attempt the diviſion into five, we are 
often diſpoſed to break down the interval into two parts *, and 
ſubdi vide the one part into three, and the other into two, ma- 
king the two either equal to each other, or in the proportion of 
ane and two. In the ſame manner, when we attempt the divi- 
fon of an interval into ſeven, we are perhaps irreſiſtibly led to 
halve it, giving three to the one half and four to the other. A 
diviſion into any of the higher primes is impracticable. 

Wr have not only the power of dividing and ſubdividing 
{mall intervals or units of time in the manner I have explained, 
but we can alſo form aggregates of them, by telling off equal 
parcels of them, when they are rendered ſenſible to the ear by 
repeated ſtrokes or ſounds. We do this, by attending particu- 
larly to the firſt of each of the parcels. The conſequence of 
this is, that though the ſucceſſive ſtrokes give out exactly the 
fame ſound, and are made with the ſame degree of force, we 
ſhall infallibly imagine the firſt of each of our parcels to be 
ſomewhat louder or more ſtrongly expreſſed than the others. 
When we have counted off one parcel, the mind conſiders the 
whole as one act; the parcel is as it were ſet by, and a new 
effort is made to count off the next parcel. Hence the firſt of 
this parcel, being marked by a particular effort of the mind, 
and as it were repreſenting the whole parcel, ſtrikes it more 
ſtrongly than the reſt, and is therefore conceived as louder ; and 
ne laſt of the parcel, being leaſt attended to by the mind, is 
concerved as feeble, thus giving us the impreſſion of ſomething 
like a break or pauſe betwixt the parcels. Thus, when we liſten 
to the beats of a watch, we are at firit diſpoſed to reckon them 
by pairs; and we invariably find, that the firſt of each pair is 


conſidered. by us as a ſtrong and the other as a feeble ſound. 


We 


_* More eſpecially if, in former parts of the ſueceſſion, the ſame interval has beet 
icund frequently divided into two. 
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cauſe we can often reverſe this order, by fixing the attenti. 1 
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We may be eafily ſatisfied, however, that this is not alway 
owing to any real inequality in the force of the ſounds ' be 


upon one of our feeble ſounds, and conſidering it as the fir} ot 
a parcel, After we have liſtened for ſome time to the beats, 
according to this new arrangement, we {till find that the firſt 
of cach pair is ſtrong, and the other feeble. We can tell 99 
the beats, not only by pairs, but alſo by parcels of three, 1 
and other numbers; and in every caſe we uniformly imagine 
the firſt of each parcel to be more forcible than the others, Wie 
form theſe aggregates with greateſt eaſe, according to the ſam: 
proportions in which we make the diviſions formerly delcribed, 
We count off the ſucceſſive equal intervals, marked by repeated 
ſounds, molt caſily, by parcels of two and of four. When th: 
ſingle intervals are not large, we can alſo make parcels of eight, 
Theſe arrangements give what the muſicians call commoy 
time. We can alſo, with ſufficient eaſe, reckon them by par. 
cels of three and of fix, thus obtaining what 1s called trip]. 
time. We can do more: we can even form aggregates of five 
equal intervals. We ſeem to do this by firſt telling off two 
pairs, then accounting the fifth a feeble ſound, fixing the at 
tention upon the ſixth, and making that the firſt of the non 
two pairs, and ſo proceeding. We might, in the ſame manner, 
form aggregates of ſeven, As, however, by counting oi 
three ſucceſſive pairs, the mind has in a manner eſtabliſhed th: 
arrangement of ſtrong and feeble ſounds, it becomes great!» 
more difficult to conſider the ſeventh as a feeble ſound, ani to 
fall into the new arrangement. Even when we reckon by par: 
cels of five, we are deſirous of having ſome little time to ella 
bliſh our new arrangement; and when the intervals marked by 
the ſucceſſive ſounds are perfectly equal, we always feel a+ !! 
the ſixth came upon us too ſoon ; we wiſh that it might be 
ſuſpended till the time of the third pair is completed. ste 
gates of five occur frequently in poetry. They have fene 
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times, we are told, been attempted alſo in modern muſic, but 
never with ſucceſs, and are now univerſally laid afide * 

Bes1DEsS the powers which we have of dividing 3 ſubdi— 
riding ſmall equal intervals or units of time, and of counting 
hem off by equal ſucceſſive parcels, we have ſtill the farther 
power of combining together certain numbers of theſe parcels, 
or of feeling ſuch combinations, and conſidering them as 
ſomething ſeparate and diſtinct from what went before and 
what is to come after. We make theſe combinations by twos, 
by threes and by fours, rarely I believe by any other num- 
bers. The parcels by which we firſt count off the intervals, 
zre, in modern muſic, called bars, being marked in writing by 
perpendicular lines drawn acroſs the ſtave. Combinations of 
two, three or four of theſe bars are called muſical phraſes or 
rains. The firſt note of every bar is accented . In parcels 
of four, the third, being the firſt of a pair is alſo accented, but 
not ſo ſtrongly as the firſt. 

Tuis 


Tux ancients defined certain meaſures, which they confidered as aggregates of five 
and of ſeven, as meaſures of which rythmical ſucceſſions might be formed. "Theſe 
they ſuppoſed to be made up of leſſer meaſures, bearing to one another, in the one caſe, 
the ſeſquialter proportion, or that of two to three, and in the other caſe the epitrite 
proportion, or that of three to four. Whether they had, or could have, a diſtinct feel. 
ng of theſe numbers, upon hearing a ſucceſſion of ſuch meaſures exprefſed in ſyllables, 
r whether ſuch a ſucceſſion could be expreſſed fo as to communicate ſuch a fechng, are 
matters with regard to which I am much inclined to doubt. We may indeed conceive 
*z2regates of five to be formed by counting off twos and threes, or threes and twos 
ernately; and, in like manner, aggregates of ſeven, by counting off threes and tours, 
'7 fours and threes. This, however, can hardly be done, unless the ſingle times are of 
ch maguitude, as that they may be conſidered as units of time, which is not the calc 
wich the ſhort ſyllables of words. Even when the ſingle times are ſufficiently large, the 
counting them off by alternate even and odd numbers, is a difficult, perhaps an unna— 
tural operation. It requires ſuch a conſtant and even painful eflort of the attention, as 
's inconſiſtent with that eaſe and ſimplicity of conce ption and operation, which 1s eſſen— 

tial to every thing that is agreeable. If the attention is relaxed, we muſt either hold 
fntirely by one number, or run into confuſion, 


1 [ nave here uſed the term accent in its muſical acceptation, to denote that imag1- 
degree of force or emphaſis which a ſound acquires from the circumſtance of its 
g the firſt of a parcel in a rythmical ſucceſſion. 
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Tris proceſs of dividing and ſubdividing, of compounding 
and ſupercompounding ſmall intervals or units of time, as ] 
have now ſtated it, appears, at firſt view, to be extremely com. 
plicated. The whole, however, is undoubtedly gone through 
by every one who executes a piece of regular muſic in jult 
time, and by every one who hears a piece of muſic, and per- 
ceives the meaſure of it; and this apparently without any la- 
bour or exertion of the mind. Perhaps the proceſs, by which 
we perceive the relations in tone, which muſical ſounds hear tg 
each other, is ſtill more complicated, and yet this goes on cen 
without our conſciouſneſs. 

WHEN we hear a piece of muſic, we firſt mark the ſingle 
intervals or units of time; afterwards, from the ſuperior de— 
gree of force with which the accented notes are expreſled, or 
from ſome circumſtances in the found or the rythm which 
draw the attention to theſe notes, we very quickly diſcover, how 
many intervals are contained 1n each of the equal parcels, ac- 
cording to which the meaſure is conſtructed. Having ef 
bliſhed this, we can with great eaſe go along with the perform. 
er, and feel the proportional duration of every note. We arc 
provided with a ſtandard or ſcale, to which we can refer the 
moſt minute diviſions that can be made, and by which we can 
meaſure the longeſt notes that may occur. If we are unac- 
quainted with the piece, and do not at firſt perceive the mea. 
ſure, we are kept, during all that time, in a diſagreeable tate 
of ſuſpenſe, and are unable to liſten with any degree of pleaſure 
or ſatisfaction. | 

THE meaſure is moſt eaſily perceived when the bars natu— 
rally combine into twos or fours, and when of theſe combins- 
tions the whole or each part of the piece contains a determinate 
even number. In this manner, the fimple popular airs, ſuch 
as marches, gavots and minuets, are conſtrued. There ate 
very few who cannot eafily perceive and reliſh the meaſure . 
ſuch airs. This regular ſtructure, however, is not obſerve 
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in all muſic. In ſome pieces, the bars do not regularly com- 
dine into phraſes, or, if they do, the phraſes do not always 
-ontain the ſame number of bars. The number of the bars, 
too. is indeterminate, and ſometimes very great. In ſuch 
pieces, then, the meaſure muſt in general be formed of ſingle 
bars or parcels ; and if the rythm is variegated by a confidera- 
ble range of long and ſhort notes, and if the accented notes do 
not forcibly engage the attention, an unpractiſed hearer will 
ſometimes hardly perceive the meaſure at all. When this hap- 
pens to be the caſe, it is impoſſible that he can receive any 
great pleaſure from that muſic. According to the language uſed 
pon ſuch occaſions, he does not underſtand it. Such difficult 
and perplexed meaſures, however, occur more rarely in the 
later compoſitions than in thoſe of the laſt century. 

I ſuch meaſures, beating of time is of great uſe both to 
the performer and to the hearer. This ſeems to have been a 
practice ever ſince man had an idea of rythmical meaſures. 
We are naturally diſpoſed, upon hearing ſuch meaſures diſtinct— 
ly expreſſed, to accompany them with correſponding motions 
of the body ; and hence probably the origin of dancing, to 
which exerciſe the term rythm has been frequently applied. 
The beating of time is performed by putting down the hand 
or foot, and giving a ſtroke at the inſtant in which the firſt 
note of every bar begins to be ſounded, and raiſing them up 
during the remaining time of the bar. This both directs the 
performer to execute the piece in uniform time, and enables the 
hearer readily to perceive the accented notes, and to aſcertain 
the meaſure. The ancients, in the performance of their mu- 
lic, and eſpecially of their dramatical muſic, where the band 
was numerous, beat time with great force and noiſe. This 
was perhaps neceſſary, as their meaſures were frequently un— 
equal and irregular. The moderns, who generally conſtruct 
their muſic by equal and regular meaſures, have laid afide that 
Practice in every caſe where it is not indiſpenſable. We un- 

Vor. II. 1 doubtedly 
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doubtedly liſten with more ſatisfaction when we can Perceive 
the meaſure from the real accent and expreſſion of the notes, 
than when we muſt be aſſiſted by the continual repetition of un. 
muſical ſounds. 

Sven then ſeem to be the nature, the extent and the man. 
ner of operation of what may be called our rythmical powers 
or thoſe powers by which we aſcertain and perceive the propor- 
tional magnitudes of {mall intervals of time, when theſe are 
marked out by motion, or by ſucceſſive ſounds. And fron 
what has been ſaid, we eaſily ſee what a prodigious variety ma: 
be introduced into muſical rythm, from the great range of lon, 
and ſhort ſounds which may be occaſionally employed, and 
which may be diſpoſed and combined in a number of different 
ways almoſt infinite, without perplexing the hearer, or hinder- 
ing him from readily and accurately feeling the proportion 
duration of each. | 

Ix the foregoing account of theſe powers, I have frequently 
{ſpoken of fingle intervals or units of time. It may be proper, 
in this place, to explain a little more fully what I underſtood 
by theſe terms. It will readily occur to every one, that I did 
not mean to expreſs by them a certain invariable portion of ab- 
ſolute duration. Theſe units, like units in all other ſubjeds, 
are indeterminate and relative magnitudes. They mark ſomc- 
times a greater, and at other times a leſs portion of abſolute 
duration. The ſame portion of abſolute time will, upon ditte- 
rent occaſions, be conſidered as an unit, as a multiple and as 
part. Every one, however, who has been converſant in muſic, 
experiences, that when he performs, or when he hears and goes 
along with a piece of muſic, there are certain notes which hc 
uniformly conſiders as ſingle durations, of which all the longer 
notes that occur are aggregates, and the ſhorter notes are part. 
He may therefore be very properly ſaid to have all this whit 
the idea of an unity of time. Although theſe units of time 


difler conſiderably in their abſolute duration in different move- 
| | ments. 
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ments, this difference 1s undoubtedly confined within certain 
limits. They can ſcarcely be much greater nor much lets than 
the intervals marked by thoſe natural unitorm motions trom 
which our original impreſſions of rythmical movement are de— 
rived, and particularly the motion of our own limbs in walk 
ing or running. Perhaps the longeſt ſound which can be con- 
ſadered as a ſingle undivided duration, is hardly equal to the 
time of two ſeconds; and the ſhorteſt which can be caſily 
counted without parcelling, is not much leſs than half a ſecond, 
or than the time in which we can diſtindly pronounce the nu- 
meral names in ſucceſſion. We can indeed attend to the ſingle 
beats of a watch, but not without a conſiderable exertion of the 
mind; we reckon them much more eaſily by pairs or by 
fours. 

Ir might here be aſked, what occaſion is there, in order to 
explain our perception of rythmical proportion, for ſuppoling 
it neceſſary that the two oppoſite operations of diviſion and 
combination go on at the ſame time? Would it not be more 
imple and more natural to ſuppoſe, that the whole proceſs is 
carried on in the ſame direction, and by the ſame operation; 
and that either the longeſt ſound which occurs in the ſucceſſion 
is to be accounted the unit or ſtandard, and all the ſhorter ones 
formed and conceived as proportional diviſions of it; or elfe, 
that the ſhorteſt ſound is to be taken for the unit, and all the 
longer ſounds conceived as formed by combination ? The an- 
ſwer is, that the proceſs of dividing and combining appcars to 
be the proceſs of nature; and, for proof of this, appeal might 
be made to experience. When a perſon is inſtructed in muſic, 
he is taught to mark the time of a ſemibreve by four uniform 
motions of the hand. He is thus accuſtomed to conſider it, 
not as one time, but as four times, expreſſed, not ſeparatcly 
and diſtinctly, but in continuance; and | may venture to ſay, 
that the moſt experienced muſician does not conceive ſuch 
lengthened ſounds in a different manner. By practice and dif- 
$4 cipline, 
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cipline, indeed, he is enabled to give them a ſmooth and uni. 
form intonation, without marking the ſingle times as they 
paſs, by a ſwell or more forcible expreſſion; but (till he is 40 
the while reckoning thole ſingle times in his mind, or attending 
to the accompaniment by which they are for the moſt part di. 
ſtinctly articulated. Theſe lengthened ſounds, therefore, neue. 
are conceived as units or fingle durations, but always as com. 
pounds. On the other hand, many ſounds occur in muſic 
which are too minute to be counted individually. Thefz, 
therefore, can only be conceived in groups, by being referred 
to ſome longer duration of which they are aliquot parts. Thi. 
may be farther proved from the following circumſtance : 11; 
muſical ſucceſſions, we often find a duration which may he 
conſidered as an unit, divided at one time into fours, and at 
another time into threes or triplets. Theſe minute times, 
therefore, will be to one another in the proportion of three tg 
four. If, therefore, it is thought practicable to account ſuch 
ſmall time the unit or ſtandard of a rythmical ſuccetlion, to 
which all the other times are to be referred, and by which they 
are to be eftimated, I would aſk, which of the two minute 
times is to be taken for the unit, in the cafe above deſcribed” 
If the ſmalleſt is pitched upon, I would farther aſk, by what 
means are we enabled to expreſs the other accurately, in pro- 
portion to it as four to three, or to feel this proportion as ſub- 
liſting betwixt them, eſpecially as both are ſuppoſed to be in. 
capable of further diviſion? [he matter ſeems to be impoffible. 
Such paſſages, however, are, by no means, conſidered as diff 
cult or embarraſſing, even by young performers. Thetz 
ſmall times, therefore, are not conceived as units, but as divi- 
ſions, by the ſimple numbers four and three, of ſome longer 
duration, which has been often diſtinctly marked in the 
former parts of the piece, and with which the mind is fa- 
miliar. 

Tags: 
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TuksE oppoſite operations of diviſion and combination faci— 
tate and ſimplify the proceſs of rythmical perception, and, at 
the ſame time, enable us to take in a much wider range of 
proportion, than could be done if we proceeded only in one d1- 
rection. As the unit is commonly ſome intermediate time be- 
wixt the longeſt and the ſhorteſt which occurs in the ſucceſſion, 
it bears no very diſtant proportion to either of them. We 
frequently meet with ſemibreves and ſemiquavers in the ſame 
piece of muſic ; notes which are to one another in the proportion 
of one to ſixteen. This proportion is too great to be conceived 
and felt by a fingle operation of the mind. When, however, 
the crotchet is accounted the unit, we arc enabled to eſtimate, 
and accurately to expreſs, theſe diſtant times, without going 
beyond the ſimple and familiar proportion of four to one, on 
either hand. 

Tur ancients indeed accounted their ſmalleſt time as the 
anit or ſtandard of rythmical movement. This ſmalleſt time, 
however, was not leſs than that of a ſhort ſyllable in pronun- 
ciation, and they had no ſounds in their ſucceſſions, which 
they conſidered as bearing to this a greater proportion than that 
of two to one. It may allo be of importance to remark, that 
as their arithmetic was very imperfect, compared with that of 
the moderns, 1t 1s very probable that they had not the ſame 
ideas of fractional diviſion, which we now have. In treating 
upon any ſubject, therefore, in which number is concerned, 
they would naturally take for their unit the ſmalleſt of the kind 
which they were examining, ſomething that was cither naturally 
indiviſible, or that they did not expect to be under the neceſſity 
of dividing. Thus XRISTID ES QUINTILIANUS calls the ſingle 
ume of rythmical movement onp.G ; a term by which, as he 
tells us, geometricians expreſſed that which has no parts. This 
time, he adds, being without parts, holds, in ſome degree, 
the place of unity *. The moderns, on the other hand, being 


able 
* Page 32, 33. Edit. Meib, 
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able to conceive and expreſs proportional diviſions of the unit 
with as much eaſe and accuracy as they do aggregate numbers 
have it in their power to take their unit of ſuch dimenfion 8 
beſt ſuits the nature of the ſubject. This circumſtance may 
perhaps enable us to account for ſome of thoſe differences 
which take place betwixt the opinions of the ancients and of the 
moderns, upon the ſubject of rythm. 

THERE are a few remarks which it may be neceſſary to m. 
before I conclude this part of the ſubject. 

Id muſic, we ſometimes find the unit of time divided int 
two unequal parts, in the proportion either of two to one, or nt 
three to one. In making or perceiving this diviſion, we dg 
not firſt break down the unit into three or four, and then alloy 
two or three of theſe to the firſt note, and the remaining one tc 
the other. We have not leiſure for this operation. We mere]; 
conceive the one as prolonged and accented, and the other 4: 
abrupt and feeble. Hence, when we hear ſuch diviſions, it i. 
very difficult, without the aſſiſtance of the other parts of th. 
meaſure, to determine whether they are made according to the 
one proportion or the other. A practiſed ear will frequently 
miſtake, and in writing muſic the one is ſometimes ſubſtituted 
for the other. 

AFTER a diſtinct impreſſion has been obtained of the units 
of which a rythmical ſucceſſion is compoled, and of the par- 
cels according to which it is conſtructed, we do not lofe that 
impreſſion, although the ſucceſſion ſhould ſtop, or no ſound b. 
heard, during the time of one or more of the units. The. 
vacant or ſilent times, if they are not too long continued, we 
reckon with nearly the ſame eaſe and certainty, as if they ha 
all been expreſſed by ſounds ; and we clearly perceive the par: 
ticular part of the meaſure at which the ſucceſſion of bound 
recommences. Theſe ſilent times are called re/ts in muſic, 4 
are always accounted as part of the meaſure. But this is not 


all. We can in a manner ſtop the courſe of the rythnuca 
| movement. 
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movement, or ſuſpend the flow of the units, during a time 
which is either indeterminate, or of which we take no exact 
:ccount, and proceed afterwards as if no ſuch pauſe had been 
made. Theſe od libitum pauſes, as they are called in mulic, 
ire ſeldom taken into the meaſure, or conſidered as making any 
part of it. The intention of them is to rouſe and ſtrike the 
mind of the hearer; and there are various occaſions on which 
they may be introduced with very happy effect. Modern mu— 
fcians often uſe them as opportunities of diſplaying the extent 
of their invention and execution, when loſing ſight of the 
compoſer, giving the reins to their fancy, and little regarding 
rule or meaſure, they entertain their hearers with a ſeries of 
rapid diviſions through the whole compals of their inſtrument, 
and of uncommon and irregular modulations. But tarther, 
we can not only ſuſpend for a time the courſe of the rythmicat 
movement in the manner above deſcribed, we can allo render 
it occaſionally flower or quicker, by increaſing or leflening the 
dimenſion of the unit, when we with to expreſs a heavy lan- 
guid movement, or one that is light and animated; and after 
having executed a part of the ſucceſſion in that manner, we 
can often, with great accuracy, reſume our firſt unit, or re- 
turn to our original time. We probably do this with molt cer- 
tainty, when this enlargement or diminution of the unit is 
made in ſome ſenſible proportion, as that of two to one. This 
practice, and the effects of it, were well known to the an- 
cients. They made it a branch of their rythmical inſtitution, 
under the title of Aywy1 p uli, or Ductus Rythmicus. 

IN muſic, the accented note, or beginning of the mcaſure, 
is not always the firſt note that is ſounded ; it is often preceded 
by one or more feeble notes, which are placed before the bar 
or perpendicular line which marks the commencement of the 
irſt meaſure. Theſe introductory notes are thought to give a 
loftneſs and delicacy to the opening of the piece. In regular 
muſic, when the parts are repeated, the time of theſe notes 


18. 
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is always compenſated at the concluſion of the ſtrain. The 
moſt graceful cloſe of a rythmical ſucceſſion is when the lat 
found is long. We alſo reſt upon this ſound with moſt {atis- 
faction when it begins upon an accented part of the meaſure, 
In this caſe, that meaſure may be left incomplete, by the exad 
quantity of the introductory note; ſo that when the {train 18 
repeated, this incomplete bar at the end, together with the in- 
trod uctory note at the beginning, make up one entire meg. 
ſure. 


I Now come to make ſome obſervations upon the rythm of 
poetry. 

IT has already been remarked, that words being compoſed 
of ſyllables which differ in length according to certain propor- 
tions, are ſuſceptible of rythm. In all compoſitions, therefore. 
the object of which is to pleaſe and to affect, it has been the 
general practice to arrange the words in ſome agreeablc 
rythm. One very common method for attaining this end has 
been, to form the words into parcels, according to certain mea- 
ſures and proportions ; and in order that theſe parcels may bc 
more readily perceived and attended to by the reader, to write 
them out in ſeparate lines. 

Tuis poetical rythm cannot poſſibly be ſo various and com- 
plicated as the muſical. The ſame principles, however, to 
certain extent, take place in both. We find in poetry ſma! 
intervals or units of time regularly divided and combined. 
The diviſions, indeed, cannot poſſibly be ſo minute as they 
often are in muſic ; neither are the parcels fo equal and uni 
form. We have alſo in poetry accented and feeble ſounds; 
and verſes, like mufical ſtrains, are often introduced by one gr 
more feeble ſounds, which ſometimes are compenſated at the 
end of the verſe, and at other times are not. In poetry, as in 
muſic, we often make up a part of the meaſure by reſts or lilent 


times. In reciting verſes, too, we can make indefinite e 
I 
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and we are often inſenſibly led by the ſentiments or by the 
gructure of the words, to execute the dufus rythmicus, or occa-— 
gonally to accelerate or retard the movement. | 

Ix the ancient Greek and Latin languages, the proportion 
hetwixt the longand the ſhort ſyllables is better aſcertained, more 
diſtinctly marked, and more ſenſibly felt, than it is in the mo— 
dern languages of Europe. Thoſe languages are, therefore, 
ſuſceptible of a more perfect and a more diverſified rythm. 
The poets who have written in them have availed themſelves 


of this advantage, and have left us in their works a variety of 


very pleaſing rythmical meaſures. Critics have diſcovered the 
rules by which theſe meaſures were conſtructed ; and, in order 
to explain them with greater eaſe, have eſtabliſhed and defined 
different ſmall ſcales of long and ſhort ſyllables, which have 
been called metrical feet, and by which the different meaſures 
have been parcelled out into their component parts. The 
names and the nature of theſe feet are generally known, and 
need not, in this place, be explained. I ſhall only, at this 
time, make two obſervations upon them. The firſt is, that 
they ſeem, in general, to mark what I have formerly called ſin- 
gle intervals or units of time, and theſe not very large. Any 
one may find, when he recites a verſe, that he can caſily pro- 


nounce two feet in a ſecond ; but that he can hardly draw. 


them out, ſo as that each of them ſhall occupy the time of a 
lecond. The other obſervation is, that it does not appear to 
have been the intention of the perſons who defined and applicd 
theſe feet, to divide verſes by them always into equal intervals 
of time. The formation of them proceeds upon the ſuppoſi- 
tion, that when a perſon recites a poem, he pronounces every 
dare {yllable in one determined ſpace of time, and every long 


ſyllable in a ſpace of time exactly double of that in which he 


pronounces a ſhort one. The real duration, therefore, of any 
one foot will be to the real duration of any other foot exactly 


in proportion to the number of theſe ſmalleſt times contained 
Vor, II. K 
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in each; and this can be accurately determined, by obſerving 
the number of long and ſhort ſyllables in each of them, and 
accounting every long ſyllable equivalent to two ſhort ones, Ji. 
this manner we find, that the duration of an iambus or tro 
chæus is to the duration of a ſpondæus or a dactylus exactly in 
the proportion of three to four. When theſe feet of unequal 
time, therefore, occur in the ſame verſe, which frequently 
happens in ſcanning, it is evident, that, upon this ſuppoſition 
they do not divide that verſe according to equal intervals of 
time. Whether the ſuppoſition of this proportion, invariablo 
ſubſiſting betwixt long and ſhort ſyllables, upon which thi. 
ſyſtem depends, be in every caſe well founded, may be the ſuh- 
ject of future enquiry. 

THE units of time, of which the duration of verſes j: 
made up, are ſometimes divided into twos and fours, and ſome- 
times into threes. Of the firſt we have an inſtance in the com- 
mon hexameter verſe of the ancients. 'This 1s a regular rythm, 
the units being all equal, and formed into equal parcels. Thc 
number, of which the parcels conſiſt, is fix. It may there- 
tore be conſidered as a triple meaſure. In verſes, as well as in 
other rythmical ſucceſſions, the parcels of which conſiſt of any 
number greater than three, we are always diſpoſed to break 
down theſe parcels into the ſmaller numbers of which they are 
compoſed, or to conſider the whole parcel as an aggregate of 
theſe ſmaller parcels. This is the origin of what 1s called the 
pauſe or cæſural ſtop in verſes. As, according to what was 
formerly ſtated, the cloſe of a rythmical ſucceſſion, whether 
tinal or partial, is moſt agreeable, when the laſt ſound is long 
and accented, and as we are often diſpoſed to begin a ſucceſſion 
with one or more feeble ſounds ; ſo, in making the diviſions of 
verſes, we reſt with moſt ſatisfaction upon a long {yllabic 
in an accented part of the meaſure, and begin the ſucceeding 
member moſt eafily with a ſhort or feeble ſyllable, which we, 


in a manner, paſs over, and conſider as introductory to the 
| meaſure 
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meaſure. The moſt ſimple diviſion of fix is into two threes. 
Hence we generally wiſh to conclude the firſt member of a 
hexameter verſe with the firſt ſyllable of the third foot; and 
xe pleaſed, when we have an opportunity of doing ſo, by that 
ſyllable being the termination of a word. 


Tityre, tu patulæ — recubans ſub tegmine fagi. 
Nos patriz fines — nos dulcia linquimus arva. 


This diviſion of the hexameter verſe, not only gratifies the na— 
tural propenſities above mentioned, but, as the concluding 1yl- 
lable of the verſe is in the unaccented part of the meaſure, it 
gives a variety to the cadence of the two members, and pre- 
vents them from being ſimilar or convertible *, which is al- 
ways conſidered as a fault in the ſtructure of verſes, and un 
doubtedly gives them a diſguſting uniformity. We can alſo 
make the break at the ſecond ſyllable of the third foot, when 
it happens to be a daQyle; as, in this caſe, we have {till a 
feeble ſound with which to begin the ſecond member, and the 
time of the firſt member 1s more nearly completed. 


Formoſam reſonare — doces Amaryllida ſilvas. 


This penthemimer diviſion of the hexameter verſe, though the 
moſt agreeable, does not always take place. To obtain variety, 
it is neceſſary that it ſhould occaſionally be divided otherwiſe. 
The number fix may alſo be caſily conceived as made up of 
three pairs. By making the break at the firſt ſyllable of the 
fourth foot, we have two pairs, deficient of their juſt time by 
the feeble {ſyllable or ſyllables, which are introductory to thu 
meaſure of the ſucceeding member. 


Ille meas errare boves — ut cernis, et ipſum, - 
K 2 | The 


* . 
As, Cornua veletarum — vertimus antcennaruums. 
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The grammarians, led by the ſyſtem of half. feet, would n. 
probably conſider the diviſion which I have made of the 100 
line of VIRGIL's firſt Eclogue, quoted above, as the Juſt one. 
They would rather ſuppoſe that the break took place at the end 
of the word doces, They would alſo ſuppoſe a ſubordinate di. 
viſion at the word formeſam. 
Tur diviſion of the units into twos and fours, which take 
place in the hexameter verſe, ſeems beſt ſuited to the ſtructur. 
of the Latin and Greek languages. Pure trochaic or iamhj. 
verſes, where every alternate ſyllable is proſodically long, ans! 
the others are ſhort, occur but rarely in their works. Our lan. 
guage, again, ſeeins ſcarcely to admit of ſuch divifions. In 
our poetry, the ſyllables are arranged leſs according to their 
real quantity, than according to the accent“ with which we arc 
accuſtomed to pronounce them. An accented ſyllable has al. 
ways the effect of a long one, and is qualified for being placed 
in the leading or accented part of a poetical meaſure. An un- 
accented ſyllable, on the other hand, gives us the impreſſion of 
a ſhort one, though by the common rules of proſody it ought 
to be long, and though it is, in reality, pronounced long. It 
is alſo diſqualified for being placed in the accented part of a 
meaſure, We have few inſtances of a real dactylus in ſingle 
words, though three ſhort ſyllables, from the accent with which 
the firſt is pronounced, often aſſumes the appearance of one. 
Engliſh verſes are conſtrued for the moſt part by feet of two 
ſyllables. The proportion which theſe two ſyllables bear to 
one another is ſeldom perceived with accuracy ; neither is it of 
great importance that it ſhould be ſo perceived, provided the 
times of the entire feet, or of the two ſyllables taken together, 


be nearly equal. The impreſſion, however, which theſe feet, 
| for 


* Wuzx I apply the term accent to ſyllables, I uſe it in its grammatical acceptation, 
to denote that ſuperior force of articulation, and that inflection of the voice, with Which 
we always mark in our pronunciation fome particular ſyllable or ſyllables of ever) 
word, 
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or the moſt part, communicate, is that of a trochæus or 
umbus. Our poets alſo conſtruct verſes ſometimes by feet of 
three ſyllables. Theſe feet, although the ſyllables of which they 
ire compoſed are, for the moſt part, nearly equal, give us the 
impreſſion of ſomething like a dactylus or anapzſtus, according 
is the accented ſyllable is the firſt or the laſt of the three. In 
regard to their ſtructure, therefore, Engliſh verſes have been 
diftiaguiltied into three kinds, trochaic, 1ambic and ana- 
pæſtic “. 

ALTHOUGH all iambic verſes are to be conſidered as trochaics 
having a feeble ſyllable introductory to the meaſure, and ought 
always to be ſo ſcanned, yet the impreſſion which theſe two 
verſes make upon the ear, and the effects which they have upon 
the mind, are ſomewhat different. When we begin with the 
feeble ſound, we paſs eaſily and gently from it to the ſtrong 
ſound. We utter the ſtrong ſound without much exertion, and 
can dwell upon it for ſome time. On the contrary, when the 
ſtrong ſound comes firſt, we expreſs it with more difficulty and 
force, and paſs on to the ſucceeding feeble ſound with more ra- 
pidity. Hence trochaics have been generally reckoned ſome- 
what quicker 1n. their movement than 1ambics, and more pro- 
per for expreſſing vehemence or gaiety. As iambic verſes 
themſelves, however, have naturally a light and airy caſt, eſpe- 
cially when the combinations are made by even numbers, our 
deſt poets, to obviate this, have, in their more ſerious compo- 
litions, generally adopted a combination of five. This has ac- 
cordingly been denominated the Engliſh heroic meaſure, The 
regular model. of this verſe is as follows. The firſt ſyllable is 
unaccented, or ſhort and introductory to the meaſure. This 
is ſucceeded by four feet of two ſyllables, which, as the accent 


takes 


* 

Exclisn trochaic and iambic verſes may be ſet to muſic in common or in triple 
Ls 
me differently, Anapeeſtic verſes require, for the moſt part, to be ſet in triple time, 


2 5 Paſtoral Ballad ſet in common time, would loſe much of its beauty and 
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takes place upon the firſt ſyllable, may be conſidered as tro. 
chees. After theſe, there is a ſtrong or accented ſyllable, which 
cloſes the verſe, and, along with the introductory {7llable of 
the next line, completes the number of five feet *, 


To | wake the | ſoul — by | tender | ſtrokes of | art, 


This model is not always obſerved. Our beſt poets make fre. 
quent deviations from it, in order to give variety to the cadence 
of their verſes, or to render them more expreſlive of the ſenti. 
ments or emotions which they wiſh to convey. 

Tuls verſe, like the ancient hexameter, admits of a break 
or diviſion. As, according to what was formerly obſerved, we 
generally reckon combinations of five by two pairs and an od 
one, we make this break with molt ſatisfaction upon the leading 
{ſound of the ſecond foot, or the fourth ſyllable of the verſe. 


To make mankind — in conſcious virtue bold. 


We can alſo make a diviſion at the fixth ſyllable, as in this catc 
we have ſtill one pair, with its introductory ſound, remaining. 


Of that forbidden tree — whoſe mortal taſte f. 


Sometimes too the words are ſo arranged, that the diviſion mult 
neceſſarily take place at the fifth ſyllable or feeble ſound of thc 
ſecond foot. This diviſion gives a pauſe more real, and more 
diſtinctly felt, than thoſe formerly mentioned. As we mult be- 

| gin 


| * . * . . . - — FI. in 

* Tus verſe is a combination of five times, more in appearance than in reality. When 

. . . . * 9 8 5 J. . =: 
it is well conſtructed, it will ſeldom fail to give the perſon who pronounces it the due“ 
tion and opportunity, by means of reſts, of completing ſix, ſometimes perhaps cs. 
times, 


+ Wuen, by means of reſts at the cloſe, the time of fix feet is completed p. 
nunciation, this break divides the whole time into two threes, 
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gin the ſecond member with a ſtrong ſound, and are partly de- 
prived of the aſſiſtance in forming it, which we would have 
derived from the preceding feeble ſound, we require a little 
more time to make the exertion which is neceſſary for that pur- 
poſe. This diviſion alſo changes, in ſome degree, the character 
of the verſe, the laſt member becoming proper trochaic. It 
may ſometimes, however, be uſed with a very happy effect. 
There ſeems to be an inſtance of this in the firſt line of Pope's 
Eſſay on Man. 


Alwake, my | St JouN. | — Leave all | meaner | things, 


Here the grammatical pauſe, coinciding with the rythmical di- 
viſion, gives ſufficient time to form the accented ſound with 
which the ſecond member begins; and that member being 
trochaic, 1s very well ſuited to expreſs the intention of the poet, 
which is to rouſe. The ſame diviſion occurs in the fecond 
line ; but the effect of it is ſomewhat different. 


To low ambition — and the pride of kings. 


in reciting this line, we are unwilling to give an accent to the 
conunaive particle and. To avoid this, therefore, we are dil- 
poled to conſider both that word, and the article which follows 
it, as feeble ſounds, introductory to the next ſtrong ſound, and 
to fill up the time of the accented part of that third meaſure 
by a filence or reſt. | 


To | low ambition — | \ and the | pride of | kings. 


In this way, the reciter, hurrying over theſe two comparatively 
unimportant words, almoſt in the time of one feeble ſyllable, 
naturally led to expreſs the word pride with conſiderable force 
7 emphaſis ; a circumſtance which ſeems, in this place, to fa- 
vour 
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vour the deſign of the poet. Verſes of this form occur tre. 
quently in the works of this author. 

Te ſtructure of the Engliſh heroic verſe, and the unexcy 
number of feet of which it is compoſed, effeQually ſecures . 
againſt the danger, or even the poſſibility of its being divided 
into two parts which are equal, and at the ſame time fmilz; 
and convertible. When the break takes place at an accented or 
ſtrong ſyllable, the two members are neceſſarily unequal. When 
again, as in the two lines laſt quoted, the diviſion happens 4: 
the fifth ſyllable, the two members, though they may be cqu:; 
in time, are neceſſarily different in cadence, as the firſt begin; 
and ends with a feeble ſound, and the ſecond regularly begins 
and ends with a ſtrong found. This ſeems to give to the Engliſh 
verſe of this form a conſiderable advantage over the common 
French verſe of fix feet, which uniformly divides into equal 
and ſimilar hemiſticks. 

TES E breaks or diviſions in verſes have perhaps been im- 
properly termed pauſes. In many caſes, the pauſe is more ima- 
ginary than real. I have formerly obſerved, that we have al. 
ways, in a greater or leſs degree, the impreſſion of a pauſe be- 
twixt every parcel of equal times which we form. When we 
hear a minuet, or any piece of muſic, which is conſtructed a 
cording to regular rythm, we have the impreſſion of a paul? a: } 
the end of every bar; we have the ſame impreſſion more 
ſtrongly at the end of every phraſe ; and yet we are certain, that, 
at many of thoſe paſſages, no real pauſe is made. It frequent!y 
happens, that the proper break or rythmical diviſion of a veri? 
takes place at one part of it, when the reſt, the grammatica 
ſtop, or the pauſe of ſuſpenſion, occurs at another part of it. 


And | leaves the | world — to | darkneſs | \ and to | me. 


In this line, the rythmical diviſion takes place at the fourth 


ſyllable, where little or no real pauſe is neceſſary. From what 


1 1 . 
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was above obſerved, however, upon the ſtructure of the ſecond 
line of Pope's Eſſay on Man, there muſt be a ſenſible reit or 
Glence betwixt the ſeventh and eighth ſyllables. Accordingly, 
this has commonly been conſidered, and perhaps with propriety, 
a the place of the pauſe in this line. It is probable, however, 
that the cadence of the verſe would not have been to agreeable 
and ſatis factory, if the regular rythmical diviſion had not oc- 
curred at the fourth ſyllable. 

Some additional obſervations upon rythmical meaſures, and 
upon the ſtructure of ancient and modern verſes, ſhall be re- 
ſerved to the ſecond part of this Eflay. 


„„ II. 


N the former part of this Eſſay, I endeavoured to eſtabliſh 
the general foundations of rythm, and to explain the nature 
and the extent of thoſe powers, by which we perceive the pro- 
portional magnitudes of ſmall intervals of time, when theſe are 
made obvious to the ſenſes by motion or by ſucceſſive ſounds, 
The caſe of ſounds being that which is moſt intereſting, I di- 
rected my attention chiefly to it. Rythm in ſound | diſtin- 
zuiſhed into three kinds, muſical, poetical and proſaic; and 
made ſome obſervations upon the two firſt of theſe. I propoſe, 
in this part, to offer a few obſervations relative to the ſame ſub- 
jets, which may tend to throw ſome further light upon them. 
In theſe obſervations, I ſhall have the following objects chiefly 
in view: To explain that ſtructure or arrangement of meaſured 
ſounds, which may be ſaid to give a regular and perfect rythm ; 
to mark the gradual deviations from that regular ſtructure, 
which appear in thoſe productions of human genius which are 
Vol. II. E intended 
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three, nine, and the ſmaller compounds of two and three. To 
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intended to pleaſe, and of which the agreeable effect depends 
in any degree, upon rythm ; and, laſtly, to apply the princi. 
ples which may be delivered, to illuſtrate ſome particulars 1 
the ſtructure of verſes. 

IN entering upon the firſt of theſe, it will be proper to reca- 
pitulate ſhortly the account which I formerly gave of what may 
be called our rythmical powers. | 

FRou our conſtitution, or from our habits, we have the 
power of marking and perceiving equal intervals of time, when 
thoſe intervals do not exceed a certain magnitude. When we 
fix our attention upon one of thoſe intervals, and conſider it a« 
an unit of time, we can ſuppoſe it to be divided into a certain 
number of equal parts, and by motion we actually can make 
ſuch a diviſion. The number of parts into which we can thu: 
divide a given interval, muſt neceſſarily depend upon the power; 
which we have of performing quick motions. It is, however, 
regulated alſo by the preference which the mind naturally give: 
to the ſimpler numbers. We divide with greateſt eaſe by two 
and its powers. We can alſo, with ſufficient eaſe, divide by 


make an equable diviſion into five is difficult, into ſeven is per- 
haps impracticable, and into any of the higher primes is cer- 
tainly ſo. Again, when we hear a number of equal intervals 
of time diſtintly marked by ſucceſſive ſounds, we are always 
diſpoſed to count them off by equal numbers, thus forming 
them into ſets or parcels. In doing this, as in making diviſions, 
we always prefer the ſimpleſt numbers. When, theretore, 
there is nothing in the nature of the ſounds to determine our 
choice, we uſually count off the intervals by pairs, by fours 
or by eights. We can alſo, with ſufficient eaſe, count them oli 
by threes and by fixes. As the firſt ſound of each parcel 1 
marked by a particular effort of the mind, and conſidered by 
it as repreſenting the whole parcel, it is conceived to be more 


forcible than the other ſounds of that parcel, which, being Fe 
| attende 
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attended to by the mind, are conceived as feeble. As five is too 
large a number to be comprehended by one individual act of 
the mind, we can only form parcels of that number, by count- 
ing off two pairs, conſidering the fifth fingle ſound as feeble, 
and fixing our attention upon the ſixth, as the leading found of 
the next pair; or by counting off twos and threes, or threes and 
twos alternately. This inſertion of the ſingle time, at the end 
of every two pairs, changes the order of the ſtrong and feeblc 
ſounds, in every ſucceeding parcel. Although this operation i- 
practicable, it is probably very ſeldom actually performed. The 
frequent and ſudden changes of the arrangement of ſtrong and 
feeble ſounds, require an uneaſy effort of attention in the per- 
former, and give an unpleaſing ſurpriſe and diſappointment to 
the hearer. Both feel a ſtrong deſire to have the number of 11% 
times completed, either by a lengthened ſound, or by a ſilence. 
Laſtly, we have the farther power and diſpoſition to join toge— 
cher two, three or four of our firſt parcels, thus forming larger 
combinations. 

By means then of the powers now deſcribed, we are enabled 
to expreſs a ſucceſſion of ſounds whoſe durations may be very 
different, but may, at the ſame time, be moſt accurately related 
to one another, according to certain proportions. We are alſo 
enabled, upon hearing ſuch a ſucceſhon of ſounds, with readi- 
neſs and eaſe, to feel the proportional duration of each, provi- 
ded the ſimple proportions above mentioned be conſtantly ob- 
ſerved. In order to this, we firſt of all fix our attention upon 
lome determined duration, which may be ſomething near to 
the intervals obſerved in walking, or in ſome other of the uni- 
form motions with which we are familiar. This duration we 
conſider as an unit of time. Having eſtabliſhed this, we can 
expreſs any number of them with great uniformity ; we can 
divide ſome of them as we go along into parts, or combine two 
or more of them into lengthened ſounds. By habit, we can 
take our unit, at different times, greater or ſmaller; we can 
L 2 make 
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make larger combinations, and more minute and diverſified di. 
viſions. We go through a ſimilar proceſs, when we liſten to 
fuch a ſucceſſion of ſounds, and perceive their proportional dy. 
rations. As the exerciſe of every power, which we poſſeßz. 
4 conveys a certain degree of pleaſure, we obtain a gratification. 
when we hear a ſucceſſion of ſounds juſtly proportioned in du. 
ration to one another, and are able, at the ſame time, to 90 
along with, or to feel the ſeveral proportions which they dert 
This then is undoubtedly one foundation of the ſatisfaction 
which we derive from every kind of rythm. It can be no mh 
objection to this, that we frequently are not conſcious, upor 
hearing a ſucceſſion of rythmical ſounds, of perceiving the v4. 
rious proportions which they bear to one another. Our being 
pleaſed with the proportions, our acquieſcing in them, is a ſur: 
indication that we feel them. If the unit were varied, or if di 
viſions were attempted, to which we have not been accuſtomed, 
and with which we cannot go along, we ſhould inſtantly fee! 
the difference. Our pleaſure would be ſenſibly diminiſhed or 
altogether deſtroyed. | 
To form then a regular and agreeable rythm, it is neceſſary 
that all the units in ſucceſſion be equal intervals of time, and 
that their divifions be ſimple and obvious. This, however, 1: 
not all. I have already obſerved, that when we hear fuch + 
ſucceſſion of intervals, we are always diſpoſed to form them in- 
to equal parcels. As, however, there ſeems to be nothing to 
lead us to count off theſe parcels by any one number in pre- 
ference to another, and as we can do it by a few of the fmaller 
and fimpler numbers with almoſt equal eaſe, we naturally wiſh 
to have ſomething that may determine our choice. If we arc 
not led eaſily and readily to one particular number, or if, after 
we have fixed upon a number, we find ourſelves obliged to giv? 
it up, and to adopt another number, we are uneaſy and dillatis- 
fied. For this reaſon, a rythm that may be perfectly agreeab!e 


and ſatis factory, muſt be conitructed according to ſome mes. 
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ſure; the whole ſucceſſion muſt be made up of parcels of ſome 
determined number of units, and muſt be fo contrived as that 
the hearer may be inſtantly led to adopt that number, and re- 
tain it to the end of the ſucceſſion. This may be effeQed by 
yarious means. If, for inſtance, we wiſh that the hearer 
ſhould count off the equal times by parcels of four, we may 
firſt expreſs four diſtinct and undivided units, and afterwards 
other four in ſome way combined or divided * By this 
means, the hearer will naturally be led, after having reckoned 
four units, to ſtop and begin a new parcel, He will be ſtill 
more confirmed in this arrangement, if we make our third par- 
cel ſimilar to the firſt, and our fourth ſimilar to the ſecond f. | 
We may obtain the ſame end, by expreſſing three diſtin un- | 
divided units, and reſting during the time of the fourth, and 
{till more certainly by doing the ſame thing over again, In 
ike manner parcels of other numbers may be ſuggeſted. Va- 
rious other contrivances for indicating the meaſure, will readily 
occur to every one who attends to the works of muſicians. The 
return of ſimilar ſounds, and of ſimilar combinations and di- 
riſions, after any number of units has been expreſſed, naturally 
fixes the attention of the hearer to that number, and determines 
him to adopt it, for counting off ſucceeding parcels ; and if 
care be taken not to confound: him, by bringing in ſuch returns 
at different parts of the parcel, by continuing ſounds from the 
end of one parcel to the beginning of the next, or by making 
minute and perplexed diviſions, he will hold by that number to 
the end of the piece. 

We naturally wiſh, when hearing a ſucceſſion of meaſured 
tounds, not only to form them into parcels, but alſo to join 
wo, three or four of thoſe parcels together, thus forming 

larger 


_ ® Firſt movement of the fixth periodical overture, publiſhed by R. Baemwen, 


} Symphony to the firſt recitative in Hanperi's Mean, 
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larger combinations or ſtrains. We may be aſſiſted in doing 
this, and determined to a particular number, by the fam. 
means by which we are aſſiſted and determined in forming the 
ſingle parcels, chiefly by pauſes, and by the return of fimil:; 
ſounds, or of ſimilar combinations and diviſions, By being 
led to form ſuch aggregates, the pleaſure we derive from liſten. 
ing to the ſucceſſion is greatly increaſed. We are thus provided 
with certain ſtages or reſting-places, and are enabled to coun: 
off the parcels with more ſteadineſs, and with a ſmaller effort ot 
the attention. Our ſatisfaction is ſtill farther enhanced, wher 
the entire piece conſiſts of ſome ſimple and agreeable numb; 
of ſuch aggregates. We have then the impreſſion of a whole, 
of ſomething finiſhed and complete; and have a lively percey. 
tion of that proportion and arrangement of parts, which i: 
eſſential to every thing that can be accounted beautiful 0. 
pleaſing. 

Wr may now be able to form ſome preciſe idea of what may 
be called a regular and perfect rythm. It is a ſucceſſion of 
meaſured ſounds, all of which are either equal to, or are certain 
multiples or certain parts of ſome determined portion of time, 
which may be called an unit, and are fo arranged and diſpoſed 
that the hearer is eaſily led to count off thoſe units by equal 
parcels of ſome ſimple number, and alſo to combine two, three 
or four of thoſe parcels together, the whole ſucceſſion contain- 
ing a ſmall determined number of thoſe larger aggregates. lt 
is in this manner, that all thoſe pieces of muſic, which are com- 
monly called airs, are conſtrued. The regular minuet conſiſts 
of two parts or complete ſtrains, the units are conſtantly formed 
into parcels of three, and each part contains eight of thole par- 
cels or bars, which the hearer is diſpoſed to combine into aggre- 
gates of two or four. The regular march and gavot are con. 
ſtructed in the ſame manner, only the bars or firſt parcels con. 
iſt of four units in place of three. 

H aviNG 
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HavinG eſtabliſhed this ſtructure as the ſtandard of regular 
and perfect rythm, I proceed to mark the gradual deviations 
fom it that appear in thoſe productions of human genius 
which are intended to pleaſe, and of which the agreeable effect 
depends in any degree upon rythm. The artiſts who have 
been employed in ſuch productions, ſeem to have had two ob- 
jets chiefly in view in occaſionally departing from this regular 
ſtructure, namely, to introduce variety into their works, and 
to render them more expreſſive of certain feelings and emotions 
of the mind. I can only at this time confider the firſt of 
theſe. 

[x all thoſe works which are addreſſed to the fancy, that 
which is moſt ſimple and moſt eaſily conceived, is always that 
which firſt of all engages the attention and communicates plea- 
ſure. While our powers of perception are yet in their infancy, 
it is impoſſible that we can go along with what is various and 
complicated. Nothing but what is diſtinctly felt can commu- 
nicate real pleaſure. We may perhaps not always be able to 
analyze our feeling, and may therefore ſay that we are pleaſed 
we know not why. When it is analyzed, however, it will be 
generally found to have been a diſtin feeling, or in other 
words, the objects which excited it will be found to have been 
commenſurate to our powers of perception. As we ſeem to de- 
tive our firſt ideas of ſmall equal intervals of time, from the 
uniform motion of our own limbs, or of thoſe of other animals 
in walking, we probably from the ſame ſource acquire the ha- 
bit of counting off ſuch intervals by pairs. When, from any 
circumſtance, the firſt of each alternate pair is made particu- 
arly to attract the attention, we are then diſpoſed to join two 
pairs together, to form parcels of four, or to conſider each four 
as ſomething ſeparate and diſtin& from what went before and 
what is to come after. We may, in the ſame manner, be led 
0 join two or four of theſe parcels together, in order to obtain 
what we may account a whole. Gradually we are enabled to 
conceive 
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conceive a ſingle interval to be halved, and each half to be apain 


ſubdivided in the ſame proportion. We thus obtain the ſpon- 
dæus, dactylus and double pyrrichius. It would appear, then 
that ſomething of the nature of the march or gavot meaſure 
above deſcribed, gives the moſt ſimple and eaſy rythm, and js 
that which would probably firſt of all ſtrike and pleaſe the hu- 
man mind. Dr BURNEY, in his account of CRoTcn, the mu- 
ſical child, publiſhed in the Philoſophical Tranſactions, remarks 
of him, that, when he plays from his own fancy, what rug 
he obſerves is generally of the march kind, proceeding chiefly 
by the dactylus and ſpondæus. The firſt verſes of the ancient. 
were probably formed of the ſame meaſures. 

As mens powers of perception improve, they naturally wiſh 
for objects ſuited to them. That which is moſt ſimple, and 
was at firſt moſt agreeable, gradually loſes its charm ; they wis. 
for ſomething that may give more employment to their powers, 
'They could not, therefore, be always confined to the uniform 
movement by pairs and double pairs, but would endeavour in 
ſome way to diverſify it. Their firſt contrivance for this pur: 
poſe might poſſibly be, to depart occaſionally from the original 
arrangement of two, four, eight, by throwing in an additional 
pair to their two, or two additional pairs to their four, thus 
making combinations of three or of fix pairs. The dadylus 
and ſpondæus at the end of the common hexameter verſe, may 
thus poſſibly have been an addition to the verſes of four feet, 
which had formerly been uſed, and might then have been con- 
ſidered as an improvement. After combinations of three pairs 
had become familiar, it was an eaſy ſtep from that to arrange 


| by parcels of three units; and thus the ſimple triple time was 


obtained. This, though till farther removed from the original 
meaſure, became probably on that account the more plcaling: 
It gave more exerciſe to the rythmical powers; at the lame 
time, it did not fatigue them. It was free from the {olemnity 


and uniformity of regular pairs. The minuet accordingly evel 
; has 
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has been, and 1s at this day accounted the moſt elegant and 
pleaſing movement in muſic. This meaſure is almoſt entirely 
confined to muſic. There 1s ſcarcely an inſtance of verſes, 
which are conſtructed exactly according to it, unleſs perhaps the 
Ionian verſe of the ancients, a verſe which does not often occur 
in their works, and which, from the heavy unitormity of its 
movement, is by no means plealing *. From parcelling by 
threes, it was an eaſy tranſition to divide the unit by the ſame 
number. For this, nothing more was required, than gradually 
to diminiſh the unit, and to take the parcels of three by pairs : 
each parcel would come at laſt to be conſidered as a ſingle unit 
divided. They would thus form the tribrachys, trochæus and 
iambus, according as they expreſſed each of the three parts ſe— 
parately, or joined any two of them together. In this way 
would be obtained the gig meaſure in muſic, and the trochaic 
and 1ambic verſes in poetry T. Such parcels and diviſions by 
three would probably at firſt be formed into {ſtrains or larger 
combinations, by twos and fours ; and this is ſtill the moſt 
uſual arrangement. In proceſs of time, however, they would 
alſo be formed by threes and ſixes. Thus the trimeter or ſe— 
narian 1ambic verſe might be derived from the dimeter, or verſe 
of four ſingle feet. 

So long as the bars or firſt parcels, whether of pairs or 
threes, are equal, the larger combinations uniformly contain the 
lame number of bars, and theſe laſt are reſtricted to ſome ſim- 
ple and obvious number, the rythm may be conſidered as re- 
gular. The moſt gentle deviation from this ſtructure, if in 


truth 1t can be called ſuch, is extending the entire piece beyond 
Vor. II. | M | the 


* Tyert is only one ode of Horace in this meaſure, viz. Book III. Ode 12. The 
Ithm ſeems to go on to the end, without any ſenſible break or cloſe. 


2 Tux tribrachys, or gig meaſure, may poſlibly have been ſuggeſted immediately from 
bound of a horſe's feet, when running at full ſpeed. 
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the limits above aſſigned. The modern muſicians frequently 
compoſe pieces of conſiderable length, and conſiſting of a num. 
ber of bars too great for the mind to keep an exaQ regiſter or 
account of them. This enables them to take a wider range of 
melody and modulation, than they could do if their pieces wer. 
confined within the limits of ſhort regular air, and to prolong 
and diverſity the pleaſure of the hearer. If in ſuch extended 
pieces, however, the bars uniformly aſſemble into equal group: 
or combinations, and if the whole piece, and each larger divi. 
ſion of it, contain an even number of fuch combinations, the 
hearer has (till the impreſſion of a juſtly proportioned whole; 
and even within this limitation a very copious variety may be 
obtained. Men, however, could not always bear this confine. 
ment. In proportion as rythmical meaſures become more an 
object of attention, and are more frequently preſented to the 
car, the neceſſity of variety becomes the greater. The mol] 
agreeable meaſures, when too often repeated, become diſguſt— 
ing. We are often pleaſed with a bold deviation from what 15 
ſtrictly regular. The very ſurpriſe which it cauſes is agreeable. 
It ſeems to have been in part from this principle, that the com- 
poſers of muſic have occaſionally departed from the regular 
ſtructure of rythm. 

Tux leaſt offenſive deviation, which can be made from that 
ſtructure, is the departing at times from the uniform equality ot 
the {trains or larger combinations. It is eſſential to the minuet 
that the bars conſtantly proceed by pairs. In the regular mi— 
nuet, there is always a more diſtin cadence at the end of every 
ſecond pair. By this means, the hearer is led to join two pairs 
together, or to make combinations of four bars. Thus arrange- 
ment is neceſſary to render the rythm of the muſic ſtrictly con. 
formable to the movement of the dance, which it is intended to 
regulate. The whole piece commonly contains four of thoſe 
larger combinations, two of which go to the firſt part or com 


plete ſtrain, and two to the ſecond. In order, however, to gie 
more 
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more variety and extent to the compoſition, a part may be made 
o conſiſt of three, four or ſix of thoſe combinations ; or, by 
xccafionally adding two bars, combinations of ſix may be form- 
ed. All this may be done, without loſing the diſtinguiſhing 
characteriſtic of the minuet. But if either the rythm is fo 
contrived, or the muſical cadences are ſo placed, as at any time 
to form combinations of three or of five bars, the piece then 
ceaſes to be a minuet. It may, however, notwithitanding this, 
be a pleaſing compoſition. The modern muſicians, eſpecially 
thoſe of the German ſchool, often ſubjoin to the minuets of 
their inſtrumental pieces, airs of the ſame time and meaſure, 
which they ſometimes call ſecond minuets, but more frequently 
trios. In compoſing theſe trios, they ſometimes take an oppor- 
tunity of diſplaying their learning and invention, and of ſearch- 
ing for novelty, without conſidering themſelves as under obli- 
gation to adhere to the elegant ſimplicity of ſtyle, or the regular 
rythmical ſtructure of the minuet. By this means, the hearer 
is for a while very agreeably entertained, and the beauty and 
peculiar qualities of the minuet, which 1s always repeated after 
the trio, are rendered more ſtriking. In theſe airs, combina- 
tions of three bars are frequently to be found *. As, however, 
two of theſe combinations often occur in ſucceſſion, and the other 
parts of the piece proceed commonly by pairs, the number of 
bars in the complete ſtrain or air is in moſt caſes even, or diviſi- 
ble by two. 

In pieces of conſiderable extent, ſuch licences, when uſed 
with moderation, frequently paſs without being greatly ob- 
ſerved. They may even at times produce a very happy effect. 
They ſerve to rouſe the attention of the hearer, which is apt to 
flag in a long piece, when the rythm uniformly proceeds by 
equal combinations ; and they often give a more emphatic in- 


M 2 troduction, 


* ; ; 3 
A Taro of firſt minuet in third quartetto of Harps, firſt ſet, Trio of ſecond minue! 
a ſecond quartetto of the tame author, ſecond tet. 
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troduction, or a more ſtriking and diſtin cloſe, to ſome re. 
markable ſtrain. In ſuch pieces, the bars very frequently pro- 
ceed by pairs. It is no unuſual thing, however, for the com. 


poſer, in the courſe of the piece, to invert the order of the 


pairs, or to conſtruct the muſic in ſuch a manner, as to lead the 
hearer occaſionally to conſider thoſe bars as the firſt or leadin 

bars of a pair, which, from the place in which they ſtand in 
the piece, ought to be accounted the ſecond or following. This 
is done in various ways. When a ſtrain, for inſtence, happen: 
to cloſe upon the beginning of an odd bar, in place of com. 
pleting the time of the even bar which ſhould follow it, by 
found or ſilence, that ſtrain is either immediately repeated, or- 
new ſtrain is introduced“. When, again, a ſtrain concludes 
upon the firſt of an even bar, the key-note, or one of its har- 
monics, with which that bar begins, is ſometimes made the 
commencement of a new ſtrain, and of courſe to ſtand as thc 
leading bar of the next pair F. This is very often practiſed by 
the compoſers of inſtrumental ſymphonies, when it is intended 
by them, that the paſſage thus brought in ſhould be ſenſibly 
different in loudneſs or in ſtyle from what went before. A bold 
and animated ſtrain eſpecially, in which all the inſtruments join 
and exert their whole power, is thought to produce a greater 
effect, when it is introduced in this ſudden and abrupt manner. 
The arrangement of the pairs is alſo ſometimes inverted, by 
the repetition of a bar in the middle of a ſtrain, Such repeti- 
tions feem, upon ſome occaſions, to give the appearance 0! 
greater buſtle and confuſion to muſic that 1s 1mpetuous and 


rapid}. Laſtly, the firſt bar of a movement, or of ſome parti- 
cular 


* ELEvenTH periodical overture, laſt movement, at the thirty-firſt bar. 


2 el 
+ Tux ſame movement at the forty-ſeventh bar, where the original arrangement ot“ 
pairs is reſtored. 


t Tnisp quartetto by HAvpx, firſt ſet, laſt movement, at the 15th bar of the frit 
part, and the 29th bar of the ſecond part. 
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cular ſtrain in the progreſs of it, is ſometimes occupied by the 
Loy-note, ſtruck with emphaſis, and followed by one or more 
£chle notes, introductory to the next meaſure. This firſt bar 
being as it were ſet aſide, or conſidered as ſtanding by itielf, 
che muſic afterwards proceeds by regular pairs, commencing 
at the ſecond bar . When inverſions occur at the end of three 
or of five bars, diſtinct combinations of theſe numbers are 
formed f. Such ſmaller uneven combinations are very often 
repeated, and thus the original arrangement 1s reſtored. In 
other caſes too, when by any means the firſt arrangement of the 
pairs or double bars has been inverted, it is frequently reſtored 
either by the ſame or by ſome other means. Sometimes, how- 
ever, the altered arrangement continues to the end of the picce, 
and the number of bars in it becomes thereby uneven. As 
pleaſure 1s often heightened by variety and contraſt, ſuch occa- 
fional interruptions of uniform movement give an additional 
reliſh to the regularity that is obſerved in other parts of the 
compoſition. Their effect is ſomewhat analogous to that of 
diſcords in the harmonical ſtructure of muſic. 

Tat hcences with reſpect to the combinations of the bars, 
which have been mentioned above, though they ſeldom fail 
to ſtrike a perſon who has a good ear, do not prevent the rythm 
from being diſtinct and pleaſing. In ſome muſical compoli- 
tions, however, ſuch licences are carried to a greater extent. 
The combinations are ſometimes ſo various and obſcure, that 
the hearer can ſcarcely retain the impreſſion of them. This is 
often the caſe in the longer and more grave and ſolemn pieces 


of what is now, by way of diſtinction, called the ancient mu- 


ſic, 


Fixsr quartetto of the ſame ſet, laſt movement, at the beginning, and firſt movement, 
at the 23d bar of the firſt part, and correſponding paſſage of the ſccond part. 


+t Tus firſt quartetto of Haypx's ſecond ſet begins with two combinations of three 
bars, after which the muſic proceeds in general by pairs. The ſecond part of the laſt 
movement of the firſt of fix overtures by the Earl of KELLY, begins with two ſucceſſive 
combinations of five bars. 
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fic, and particularly in that ſpecies of it, which is known be 
the name of the fugue. This had its riſe at the time when the 
chief profeſſors and improvers of the muſical art were church. 
men, and when, of courſe, that kind of muſic was chiefly cyl. 
tivated, which was thought to be beſt calculated to compoſe 
and elevate the mind, and to inſpire devotion. A ſimple, regu- 
lar and diſtint rythm was probably thought by them to gire 
the muſic a light and airy caſt, inconſiſtent with the effeg 
which they wiſhed to produce. They either made the more. 
ment flow and the notes equal, in which caſe the attention ot 
the hearer was almoſt wholly directed to the tone and modula- 
tion; or if, in their inſtrumental muſic, they introduced 3 
quicker and more varied movement, they ſtudiouſly avoided 
every thing, which might have the appearance of regular air. 
The fugue ſeems to be well calculated to anſwer this intention, 
It is executed by two, three or more voices or inſtruments in 
concert. All of them in ſucceſſion are made to ſound ſome 
ſhort ſimple melody, which is called the ſubject. This is fre. 
quently repeated or imitated by them, in a variety of different 
keys, the repetitions coming in at unequal intervals, and often 
in the middle of a bar. As the compoſition of the fugue was 
thought to be a great diſplay of art and ſkill, it was afterward: 
introduced into every kind of inſtrumental muſic, and was 
gradually rendered more complicated. As the rythmical com- 
binations are often irregular and indiſtinctly marked, and the 
harmonical parts are frequently running counter to one another, 
it requires great attention to perform it with preciſion and ac- 
curacy, and of all mulic it gives leaſt pleaſure to one who has 
not been accuſtomed to it. The taſte for this kind of muſic has 
been for ſome time declining, and it is now moſtly confined to 
the church. | | 
ALMOST every degree of irregularity, then, in the combina. 
tions of the bars may be occaſionally tolerated. This, how- 


ever, is by no means the caſe with the bars themſelves, 0! ” 
| | ſingle 
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fingle parcels. Any inequality among them is more ſenſibly 
felt, and when improperly introduced, never fails to hurt and 
diſpleaſe. Such inequalities may be made, either by increaſing 
or diminiſhing the unit, thus making the movement quicker or 
lower, or by varying the meaſure, or the number, according 
to which the bars are formed. In a long piece of muſic, a con- 
ſiderable variety, both of movement and of meaſure, may be 
introduced. Changes, however, are ſeldom made, until the 
movement has gone on for ſome time, in one uniform move- 
ment and meaſure, and has been brought to a cloſe more or 
leſs complete. Such changes, when {ſkilfully managed, enliven 
the muſic, ſurpriſe the hearer, and excite his attention. When, 
however, they occur very often, and at ſmall intervals, they 
never fail to perplex and confound, The hearer is kept in a 
tate of continual ſuſpenſe and uncertainty, and therefore can- 
not liſten with ſatisfaction. The French mulicians, rather per- 
haps in conſequence of ſome fanciful theories, than from the 
ſuggeſtions of good taſte, or the experience of agreeable effect, 
have ſometimes introduced frequent and ſudden changes of 
movement and meaſure into their pieces. Their example, how- 
ever, has not been much followed. How often, or at how 
{mall intervals changes of meaſure may be introduced into a 
muſical compoſition, is a matter that is difficult to determine. 
t muſt depend a good deal upon the taſte of men, and upon 
the habits which they may have formed. There is certainly, 
however, ſome limit, within which ſuch changes cannot be 
made, without giving more uneaſineſs than ſatisfaction to the 
hearer. We may bear to be, in ſome degree, offended a certain 
number of times, when ſuch offence has the effect to ſtimulate 
and ſurpriſe, and when it is quickly compenſated by ſome 
kriking beauty; but if the experiment is too often repeated, 
he end propoſed will be defeated. The piece will become 
i motely aſſemblage of diſſimilar and unconnected parts, and 

Wil! 
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will communicate no ſentiment but that of ridicule gr ot 
diſguſt. 

To change the meaſure or the number of equal times in A 
bar, in the courſe of a ſhort ſtrain or rythmical clauſe, has, fo 
far as I know, never been attempted by a modern mulician, 
and probably would not be tolerated. And yet, if we are td 
believe the accounts, which have been tranſmitted to us by an- 
cient authors, this practice was not unfrequent amongſt the 
muſicians of Greece. The verſes, to which they adapted nil 
were often compoſed of unequal feet, ſuch as trochecs and 
ſpondees, which they reſpectively conſidered as meaſures ot 
three and of four equal times, and theſe occurring ſometime; 
alternately ; and we are told that the muſic rigidly obſerved the 
meaſure of the verſes. If this was indeed the caſe, it is a fin. 
gular fact in the hiſtory of muſic, to which perhaps no parallel 
has been found. After the many clear and expreſs teſtimonies 
to the truth of that fact, which have been given by enlighten- 
ed authors, who were natives of the country, and who may 
be ſuppoſed to have been well acquainted with, and to have had 
frequent opportunities of hearing that muſic, it may appear 
highly preſumptuous to expreſs the ſmalleſt doubt with regard 
to it. There are, however, ſome conſiderations which ſtrongly 
incline me to indulge at leaſt ſome degree of ſcepticiſm, and to 
ſuppoſe that nature, perhaps without their conſcioufneſs, might 
at times prevail over ſyſtem. 

I FORMERLY obſerved, that to count off aan parcels ot 
two and of three equal times, and thereby to form aggregate. 
of five, is by no means impracticable; but that it requires an 
uneaſy effort of the attention, and that both the performer aud 
the hearer feel a ſtrong deſire to have the even number of fh 
times completed, either by a lengthened ſound, or by a ſilence. 
I may here add, that neither is it impracticable to form alter- 
nate parcels of three and of four times, but that, as the num 


ber ſeven, the aggregate of theſe, is leſs agrecable and ſatis. 
| factory. 
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factory, and leſs eaſily comprehended than five, and as it is 
nearer in proportion to eight than five is to fix; the deſire of 
completing, by ſome means or other, the number of eight 
times will be ſtill ſtronger, and will not be refiſted without a 
great and conſtant effort of the attention, and even ſome degree 
of force and conſtraint. The difficulty will be much increaſed, 
if the unequal meaſures do not occur periodically in regular 
ſucceſſion, but are variouſly introduced in the courſe of different 
ſtrains, without any fixed or permanent rule. In order that 
ſuch unequal meaſures may be expreſſed with accuracy, it ſeems 
neceſſary, that the equal times of which they are compoled, 
hould be of ſuch dimenſion as that they may be counted fin- 
ole, If they are too minute to be ſo counted, it will probably 
be impoſſible for the pertormer to mark with certainty, or for 
the hearer to perceive diſtinctly, the proportion which ſubſiſts 
betwixt the contiguous unequal bars; as there 1s no common 
meaſure or ſtandard to which they may be referred, or by which 
they may be adjuſted. It ſeems neceſſary, moreover, not only 
that the beginning of every meaſure ſhould be diſtinctly mark- 
ed, but alſo that every ſingle interval of time ſhould be render- 
ed obvious, either to the eye or to the car of the performer. Un- 
leſs ſome ſuch aſſiſtance is given to him, there is reaſon to ap- 
prehend, that he will not always execute the different bars ac- 
cording to their preſcribed meaſures. We are told, that this 
was done in the performance of the choral muſic of the ancient 
Greeks. The coryphæus, placed in a conſpicuous ſtation, 
marked the arſis and theſis of the ſucceſſive feet, while others 
ruck with their hands, or with the points of their fingers 
armed with ſome hard body, each fingle time of which they 
were compoſed. If theſe ſingle intervals were {truck with per- 
tet uniformity, and were regularly diſtributed among the dif- 
ferent feet, according to their reſpective meaſures, we cannot 
avoid acknowledging, that, on many occaſions, they did truly 


and accurately expreſs contiguous unequal parcels of rythmical 
Vor, II. N times. 
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times. We can only ſay, that they were at much pains to coun. 
teract a ſtrong propenſity of nature, in order to attain an object, 
the agreeable or happy effect of which we cannot now ſo much 
as conceive. But it may be aſked, how are we certain that theſe 
ſingle times were always (truck in exact uniformity, or that the 
intervals marked by the ſtrokes were in every caſe equal? It 
will poſſibly be anſwered, that there was ſufficient ſecurity for 
this, in the ſtrong natural propenſity which all men feel to ex. 
preſs ſuch ſmall times equally and uniformly, when it is not 
their profeſſed intention to do otherwiſe. But {ſurely the natu- 
ral propenſity to aſſemble theſe times into equal parcels is alſy 
ſtrong, perhaps, in ſome caſes, ſtronger than the other. When 
theſe two propenſities, then, are ſet in oppoſition to one ano- 
ther, it becomes a queſtion which of them is moſt likely tg 
prevail. We are told, that, in the performance of the Greek 
malic, the propenſity to the equable expreſſion of ſingle times 
prevailed, and that the parcels or aggregates of them were un- 
equal. It is certainly, however, not unnatural to ſuppoſe, that 
ſometimes the other propenſity might preponderate, and that 
ſome inequality might be admitted amongſt the ſmaller times, 
which were marked by the crepitacula, in order to bring the 
feet or parcels more nearly to equality. Theſe times and mea- 
{ures were not marked by machines, ſo conſtrued that they 
could never vary, nor by perſons who had no thought nor con- 
cern, but to ſtrike with the hand or fingers at equal intervals of 
time. The coryphzus, who regulated and conducted the per- 
formance, muſt be ſuppoſed to have been a muſician of diſtin- 
guiſhed talents, and the ſmaller times were marked by per- 
formers, who were keenly engaged in the buſineſs that was 
going forward, who probably ſounded every note of the mulic, 
and articulated every ſyllable of the verſe. It has always ap- 
peared to me very wonderful and unaccountable, that the deli- 
cate ears of the ingenious and enlightened Greeks ſhould not 


only bear, but even be delighted, with what a modern cannot 
hear 
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near without pain and diſguſt ; and I would very willingly ſap- 
poſe, that they made ſome ſuch accommodation as is hinted at 
above in the performance of their muſic, and that their fect or 
dars were ſometimes unequal, more in theory than in practice. 
When we conſider the rythmical conſtitution of man, which, 
being a part of his nature, mult be fundamentally the fame, in 
all ages and amongſt all nations; when we conſider that theſe 
Greeks had a very lively feeling of the powers of rythm, and 
that they were accuſtomed to have equal meaſures frequently 
preſented to them in their moſt popular compoſitions ; laſtly, 
when we conſider, that they had no written charaQers to repre- 
ſent ſome of the proportions which may enter into the ſimpleſt 
muſic, particularly that which 1s marked by the point in the 
modern notation, and therefore could have no diſtin percep- 
tion of thoſe proportions, or rather might occaſionally expreſs 
them, without being conſcious of their doing ſo; it does not 
ſeem impoſſible, or even 1mprobable, that their practice upon 
many occaſions was not conformable to their theory, and that 
they might actually expreſs as equal thoſe meaſures, which. ac- 
cording to rule and ſyſtem, were unequal. After all, it is im- 
poſſible to ſay, how far the power of habit may operate upon 
men in this as well as in every thing elſe. It muſt be acknow- 
ledged, that there are various circumſtances in the muſical ſyſtem 
of the ancients, beſides the one that we have been now treating 
of, which we muſt be ſatisfied with contemplating and admir- 
ing at a diſtance, without hoping fully to underſtand them, or 
daring to imitate them. | 6 

To conclude this part of the ſubject, the laſt deviation that 
can be made from regular rythm, is varying the length of the 
unit or ſingle time in the ſame bar. This has never been at- 
tempted in written muſic, and can hardly be done without al- 
molt entirely deſtroying every impreſſion of rythm 'or mea- 
ſured ſounds. 


N 2 Tux 


2 On RYTAMICAL ME ASURES, 


* 


Turr regular ſtructure of rythm, and the progreſſive devia- 
tions from that ſtruQure, which I have above endeavoured to 
deſcribe, have been chiefly conſidered as taking place in muſic. 
The ſame things, however, to a certain extent, may be found 
in poetry ; and many of the obſervations which have been 
made upon them may be exemplified from verſes, and may 
ſerve to illuſtrate ſome particulars in their ſtructure. A yer 
is an aſſemblage of words, which are ſo arranged, as that the 
long and ſhort, or the ſtrong and feeble ſyllables of which they 
are compoſed, may, by their ſucceſſion, give a rythm, ſuch 4 

I have deſcribed, more or leſs regular. It muſt, therefore, be 
ſo conſtructed, as that the hearer may be led to form the equal 
or nearly equal times, which are marked by the ſyllables, inte 
certain parcels and combinations. The ancients ſeem in gene- 
ral to have conſidered the time of a ſhort ſyllable, as the unit 
or firſt element of the rythm of poetry. According to this ſup- 
poſition, the feet will become analogous to the bars or firſt par- 
cels in muſic, the verſe will be analogous to a combination or 
{train, and the ſtanza, where it occurs, will reprefent the entire 
piece, which being finiſhed, the ſame rythmical air, as it may 
be called, is again repeated. The time in which a ſhort ſyllable 
is expreſſed in reciting verſes, is often too ſmall to be regularly 
counted and parcelled. If this is thought to be the cafe, the 

feet may be conſidered as units, variouſly divided and articulated 
by the different ſyllables which enter into them; the verſe will 
then correſpond to a bar, and the ſtanza to a combination. 
Although, however, the time in which we utter a foot 1s tre- 
quently not greater than what, we are diſpoſed to conſider as an 
unit in muſic, yet, as it is always compoſed of two or more 
{ſmaller intervals, and as we have frequent opportunities of 
hearing it prolonged in ſinging, ſo as to fill up the time of a bar 
in muſic, we are hence rather more diſpoſed to conſider the 


foot as a ſhort parcel or bar, than as a divided unit. The for- 
mer 
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mer analogy, therefore, will perhaps be the moſt ſimple and ob- 
vious, and the moſt eafily applied. 


Tur meaſure of a verſe, or the number, according to which 
it is intended that the combinations ſhould be formed, may be 
eaſily intimated to the reader, by writing them in ſeparate 
lines. This contrivance, however, can be of no ſervice to the 
hearer. Some other means mult be uſed to direct his attention 
to the number propoſed, or to make him ſtop and begin anew, 
after that number of equal times has been expreſſed. The very 
name of verſe implies a return. I formerly mentioned three 
different means by which this may be effected, namely, the re— 
turn of ſimilar combinations and diviſions of the times, or, in 
other words, the return of ſimilar arrangements of long and 
ſhort ſounds, the return of ſounds fimilar in kind or in 
quality, and pauſes. All theſe means have been employed in 
conſtructing verſes. 

Tux return of ſimilar ſucceſſions of long and ſhort ſyllables 
at equal intervals, naturally leads the hearer to account the times 
which have been expreſſed during one of thoſe intervals, as one 
parcel or combination. This ſimilarity may either take place 
through the whole line, or only in a particular part of it. In 
the firſt caſe, when each ſingle combination is exactly ſimilar 
throughout, or, in the language of the grammarians, when 
every line contains the ſame number of feet diſpoſed in the 
lame order, the return is abundantly clear and obvious, provided 
the ſucceſſion of long and ſhort, or of ſtrong and feeble ſylla- 
bles in the meaſure, be in any degree diverſified. We have an 
example of this in the aſclepiadæan verſes of the ancients, 
Such meaſures ſeem to have been conſidered by them as deficient 
in variety, and proper only for ſhort pieces. Horace has 
been very ſparing of them. Of all his odes, there are only ſix, 
in which every line is ſcanned by the ſame feet taken in the 
lame order. When the cadence of the line, or the arrange- 
ment of the ſyllables, is ſuch as to ſtrike the hearer, or engage 


bis. 
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his attention, the frequent repetition of it, like the frequent re. 
petition of a ſhort muſical ſtrain, can hardly fail to be in ſome 
degree irkſome and diſguſting. The other caſe, in which the 
ſimilarity takes place only in a part of the line, is more con. 
ſiſtent with variety. We have the moſt diſtinct impreſſion of: 
return, when the ſimilarity occurs at the end of the line. 0 
this we have a ſtriking example in the common hexameter ver{. 
of the ancients. The dactylus and ſpondæus, recurring regu— 
larly at equal intervals, neceſſarily leads the hearer to conſider 
thoſe intervals as diſtinct combinations of equal times, although 
the ſame feet be diſpoſed in the other parts of the meaſure = 
every poſſible way. The 1ambus recurring at the end of jam. 
bic verſes, when diſtinctly pronounced, will give ſome im. 
preſſion of a combination, when the rythm in the other parts 
of the line is very irregular. Other inſtances of the ſame kind 
will readily occur. Sometimes the moſt ſtriking fimilarity take; 
place in the middle of the line. The dactylus, in the middle 
of the ſapphic verſe, ſeems to have the chief effect in forming 
the return of that meaſure. 
WHEN the return of the verſe, or the impreſſion which the 
hearer has of diſtint combinations, is to depend chiefly upon 
ſuch ſimilarities, it is neceſſary, that the cadence in that part of 
the line in which the ſimilarity takes place, be marked, and eahly 
diſtinguiſhable from that of the other parts, or that the ver: 
be made up of ſome diverſity of feet. When lines run uni. 
formly by the ſame, or nearly the ſame feet, as in trochaic and 
iambic verſes, no ſuch diſtin recurrences can happen. In 
this caſe, ſome other means muſt be uſed to give the hearer the 
impreſſion of a combination. A very gentle hint will incline 
a hearer to count off ſuch feet by combinations of the ſmaller 
even numbers. For this, little more is neceſſary than to write 
them out in ſeparate lines. The tones of voice, with which 2 
perſon is diſpoſed to read lines of ſuch even meaſure, are often 


ſufficient to dire the hearer to the number according to which 
| they 
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they are formed. I his effect is more certainly obtained, when 
the verſe is made to conſiſt of an uneven number of ſuch feet, 
together with an additional ſyllable or cæſura. As it is thus 
deficient of the even number by one ſyllable, the reader is na- 
turally diſpoſed to fill up the time of that ſyllable, either by 
pauſing at the end of the line, or by prolonging the laſt or the 
penult ſyllable. In either way, he conveys to the hearer a very 
diſtinct impreſſion of the meaſure. Such catalectic verſes, as 
they are called, occur frequently in the works of the ancient 
poets. 

VERSES of the trochaic and 1ambic kind are often compoſed 
of ſome uneven number of feet, without ſuch additional ſylla- 
ble. Our common Engliſh verſe of ten ſyllables is of this 
form. In this caſe, there ſeems to be no rythmical means of 
giving the hearer an impreſſion of the meaſure, but pauſing a 
little at the end of every line. Such uneven meaſures naturally 
infer a pauſe. If the reader, while reciting a line, catches the 
idea of regular pairs, he will be diſpoſed, by reſting at the end 
of the line, to complete the time of his laſt pair. This, how- 
ever, 18 attended with inconveniencies. The hearer is made to 
depend for his impreſſion of the combination, chiefly upon the 
accuracy of the reader. If the latter neglects to make the pro- 
per pauſes, the former may loſe this impreſſion, and may be 
equally diſpoſed to form combinations of any other number. 
On the other hand, when there is no grammatical ſtop at the 
end of the line, when a clauſe of a ſentence is continued from 
one line to another, ſuch pauſes are ungraceful ; the reader, it 
he is more attentive to the ſentiment than to the rythm, always 
makes them with reluctance. In ſuch caſes too, to mark the 
end of the line by a particular inflection of the voice, is very 
improper ; and it is difficult to obſerve pauſes without making 
luch inflection. 

THESE inconveniencies ſeem to furniſh objections to our Engliſh 
blank verſe, which is exactly of the nature that l have been de- 


{cribing. 
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ſcribing. This perhaps cannot with ſtrict propriety be called 
verſe; it wants one of the eſſential characters of verſe, a di. 
ſtinct return. The feet indeed mark times, which may he 2 
preſled as equal; but there is no circumſtance in the rythm to 
lead the hearer to form theſe times into combinations of any 
one number in preference to another, beſides the mere artifice 
of writing the intended combinations in ſeparate lines. It js 
impoſſible to read it, ſo as to maintain in the hearer the impreſ— 
ſion of the combination, without often doing violence to the 
ſenſe, by ſeparating words which ought to be united. One 
may be eaſily ſatisfied of this, by reciting the firſt ſentence of 
MilToN's Paradiſe Loſt, in which almoſt every line terminates 
in the middle of a clauſe. In reading ſuch paſſages, the pauſe; 
muſt olten be omitted, and the meaſure ſacrificed to the ſenſe. 
This verſe, however, if it may be called ſuch, has been thought 
to be of all others the moſt proper for poems of conſiderablc 
extent, upon ſubjects that are great and dignified : The ſeeming 
imperfections, which have been ſtated above, are perhaps the 
circumſtances which contribute to render it ſo. The alternate 
ſucceſſion of long and ſhort, or of ſtrong and feeble ſyllables, 
which generally takes place, gives a ſmoothneſs and a regular 
flow to the language, which ſufficiently diſtinguiſhes it from 
proſe, while, at the ſame time, it does not ſolicit the attention 
ſo ſtrongly, as to render frequent repetition diſguſtful; and the 
deviations which are occaſionally made from that arrangement, 
give a variety to the cadence, and often a very happy exprellion 
to particular paſſages. The proper meaſure of the verſe, or 
that which ſeems intended by the poet, is often obſcured, and 
even changed, by the different breaks or diviſions which occur 
in the lines, and by the continuation of grammatical clautzs 
from one line to another. The unequal combinations of the 
feet, however, which are thus formed, like the obſcure an 
unequal combinations of the bars in an extended piecc of ſe 


rious muſic, both give a variety, and add a dignity and folem- 
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nity to the movement, which it could not poſſeſs, if the combi- 
nations were always diſtinct and equal; and the frequent oc- 
-urrence of lines, in which the meaſure of the verſe is clearly 
marked, prevents the hearer from loſing ſight of it, and alto 
communicates additional pleaſure from the contralt. This 
mode of compoſition ſeems thus to unite the freedom, varicty 
and energy of proſe, with the ſoftneſs and elegance of verſe. 

Ix lines of ſuch uniform cadence, there is no means more 
imple, or more effectual for giving the impreſſion of regular 
combination, than the return of ſimilar ſounds. When two 
contiguous verſes, of equal times, are terminated by one or 
more ſyllables of the ſame or nearly the ſame ſound, the hearer 
can find no difficulty in adopting and going along with ſuch 
combinations. This contrivance has been called rhyme. Ir is 
{ad to have had its riſe from a corrupted taſte during the ages 
of ignorance and barbariſm. It {till continues, however, to be 
practiſed by the belt poets, who write in the modern languages; 
and perhaps the conſtitution of ſuch languages does not afford 
a better means of conſtructing regular verſes. 

Ix poetry, verſes may be formed. according to the model of 
what I called regular and perfect rythm, ſo as to give the im- 
preſſion, not only of equal parcels and combinations, but alſo 
of diſtinct aggregates of thoſe combinations. When ſuch ag— 
gregates confiſt of two fingle combinations, they are called 
couplets, when of more than two, they get the name of ſtanzas. 
We are led to form ſuch aggregates by the ſame means, by 
wich we are led to form the fingle combinations, namely, by 
the return of like cadences, by pauſes and by rhyme. When 
wo contiguous lines rhyme together, we have the impreſſion 
of a couplet; when the alternate lines rhyme together, we 
torm a combination of four. The ſame impreſſions may alſo 
be conveyed by other means more purely rythmical. When 
the lines are all equal, and made up of the ſame or equal 


timed feet, and the ſtanzas confiſt uniformly of four or eight 
Vor. II. 0 


lines, 


——— 45. —— 
2 
lng ͤ A Sev ante -4 _— 
* — — 


— > 


— —— 
= > 


— 


1 
— 
— 


— = 


« #4 +4 44 bac. 4 af - «20A - >. 


9 


w< 


„„ 


— 


—— — 


3 = _ 2 
5 - 2 
* * Ls - " bd 
I hey — — 9 
% a - 7 — 
2 * — 1 
— - - — ＋ 
— — — — — 
* — — —— — * — — — — — — 
- _— a 


— — — 2 — — 


106 On RYTHMICAL ME ASURES, 


lines, we have then a rythm perfectly regular, correſponding 
to the minuet or march time in muſic. Such regular ſtructure 
is not always obſerved. In the higher kinds of lyric poetry, 
it is thought to be inconſiſtent with that freedom and variety, 
and a check to that fire and enthuſiaſm, which ought to cha. 
racteriſe thoſe compoſitions. Accordingly, the writers of lyric 
poetry have departed the fartheſt of any from this regular 
ſtructure, and have indulged themſelves in almoſt every kind 
of licence. The Jines, of which ſtanzas are compoſed, may 
often conſiſt of an unequal number of ſyllables, whilſt the 
times employed in reciting them are ſtrictly equal, the def 
ciency of the ſhorter ones being compenſated by pauſes, or by 
lengthened ſounds. Sometimes, however, the inequality is ſo 
great, as to render ſuch compenſation impracticable. Such un- 
equal lines, hke unequal combinations in a muſical air, when 
properly introduced, may communicate a ſpirit and variety to 
the ſtanza, and give it a more marked and ſtriking concluſion, 
The adonian verſe, coming after three ſapphic lines, gives an 
agreeable variety and a graceful cloſe to the ſtanza. Amongſt 
the ancients, there are few or no inſtances of ſtanzas, conſiſting of 
more than four lines. The moderns, by the help of rhyme, are 
enabled to form larger and more variegated ſtanzas. 

So long as all the lines of a ſtanza are compoſed of the ſame 
or of equal timed feet, the rythm may be conſidered as in ſome 
degree regular. Thus the hexameter and the faliſcan verſe form 


an agreeable coup let. 


Laudabunt alii claram Rhodon, aut Mitylenen, 
Aut Epheſum, bimariſve Corinthi. 


The elegiac couplet is of the ſame kind. The pentameter verſe 
is indeed conſidered as an uneven combination. When, how- 
ever, it regularly divides into hemiſtics, the paules, which we 
are diſpoſed to make at the cæſuras, fill up the whole time of 


the 
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the hexameter. Trochaic and 1arabic verſes may be combined 
into couplets in the ſame manner. When the trochaic verſe is 
catalectic, the deficient time at the end is made up by the firſt 
ſyllable of the ſucceeding iambic, and the whole combination 
proceeds as if it were trochaic. 


Non e|bur, neſque aureſum 
Mela re|nidet | in doſmo laſcunar. 


The latter of theſe two combinations being uneven, the reader 
will be diſpoſed to pauſe at the end of it, during the time of 
an entire foot, and will be gratified, when the ſtructure of the 
ſentence permits him to do ſo. The paſſion for variety, how- 
ever, could not always be confined within this limit. In the 
works of the ancients, we meet with couplets and ſtanzas, of 
which the different lines are compoſed of different and unequal 
timed feet. This is a further departure from regularity. It is 
like varying the meaſure of the bars in a piece of muſic. One 
of the moſt ſtriking examples of this is, when couplets are 
formed of hexameter and 1iambic verſes. Although ſuch li— 
cence may not have the ſame diſagreeable effect in poetry, that 
it often has in muſic, it ſeems at leaſt to give an impreſſion of 
incongruity, which is probably heightened by the conſtant re- 
currence of the different meaſures at ſtated intervals. The ſo— 
lemn and majeſtic movement of the hexameter does not ſeem 
to aſſort well with the airy flippant pace of the iambic. After 
pronouncing the latter, a perſon requires ſome time to recover 
that firmneſs of tone and manner, with which he is diſpoſed to 
pronounce the former. The 16th epode of HoRACH is com- 
poſed in couplets of hexameter and ſenarian iambic verſes, and 
is the only inſtance of this meaſure, which occurs in his works. 
in this piece, the contraſt is very ſtriking. The even lines 
throughout the whole of it are pure 1ambics, which have a 
more rapid movement than thoſe which are mixed. The verſes 

0 2 of 


— 
1 = hs 
— — — 
* ** 
— — — 


— 
— 


— — 


—— 


— 


—— — . 
- 
2 
= - £6 _— * 
— —— - 4-24 bk 


" PY d 
— r LES 
_ —_— » 
—— — 
K. — * _ : 
—— — we — 


„„ 
- ' 


LAG 
— 

x * 

Sy DEE ne ren. 
— — 


—— 
2 
— I 
— —  — — 


= -— x 


- 


#5 ay = fa= = q n o 
— , no —At- "A. 
— —— 3 i : * wig 


- -- 7 -- — — 7 
= — 
—— —— 


— 1 
3 — 
* 
— 


E 
n 4 


— 2 
—— —— — — - 
R . — — 


n 
== — — 


1 
—— 
o , P - s p 
: 2 . * N . 1 - Aa 3 os Mot  - = 4 a” = J * - 
> 2 : . 4 bm — 92 . « hr * 22 % 7 _"—_ \ \ 5 
4 N N : 0 * — > * 
a — 4 % 1 „ 2 * — 1 — — - * 
2 * A — — * —_— — 2 , L 
- 7 - — — - _ — —— — 2 — = — 
— — — — - — 2 j . _ 
— —— — — — — 2 — 


rb . 
— = m — 2 — bel — — ts 
— — — — > 
* . — — . _ — —— 
— —_— — — — 


108 On RYTHMICAL MEASURES. 


of the Phaleucian form may be conſidered as ſhort couplets of 
the ſame kind. 

A FARTHER deviation from regularity is when ſuch unequa! 
timed feet are admitted into the fame line. The mixed iamhic 
and trochaic verſes of the ancients furniſh us with the moſt 
remarkable inſtance of this. I formerly ventured to expreſ; a 
conjecture, that in the performance of the muſic, which was 
adapted to verſes of this kind, the ancients, by ſome mea: 4c 
accommodation, of which they were not diſtinctly conſcious. 


might occaſionally expreſs as equal thoſe contiguous feet, which, 


according to rule and ſyſtem, were unequal; in other words. 
that they ſometimes departed from the proportion of two t 
one, which they eſtabliſhed as ſubſiſting betwixt the long and 
thort ſyllables of words. It ſeems ſtill more probable, that 
they did this when reciting ſuch verſes. It is indeed difficult 
for us to conceive how they could do otherwiſe. In ſinging, 
they might be aſſiſted in exprefling thoſe unequal meaſures with 
accuracy, and even, in ſome degree, conſtrained to do fo, by 
ſceing the arſis and theſis of each foot diſtinctly marked, and 
hearing the ſingle times uniformly ſtruck ; but they could not 
always have the ſame aſſiſtance, when reciting. The time of a 
ſhort ſyllable might be counted and parcelled, when expreſſed 
in the continuous and more extended tones of muſic ; but this 
could ſcarcely be done with eaſe and certainty in common 
ſpeech ; and, without this, it is not eaſy to diſcover, how the 
proportions of thoſe unequal feet could be accurately expreſſed 
or perceived. I ſhould, therefore, be apt to ſuppoſe, that the 
propenlity to equal parcels or meaſures of ſyllables would pre- 
vail, as it might be gratified almoſt inſenſibly, and as there ap- 
pears to be nothing of ſufficient force to counteract it. It 1s 
often difficult to determine exactly the proportional quantity ot 
contiguous ſyllables, or to lay down any particular proportion 
as invariably ſubſiſting betwixt them. We can ſometimes art 
-ulate three, perhaps even four ſyllables, in our own language, 
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in no longer time than we employ in expreſſing one ſyllable in 
the ſame ſentence. It would be raſh, however, upon perceiving 
this, to aflert, that the one ſyllable was in quantity triple or 
quadruple of the others, as in different occurrences, or in 
different arrangements of the ſame ſyllables, the proportion 
might be varied. We can, with great eaſe, contract or extend 
a ſyllable, when we with to make it a certain component part, 
or the whole of a determined interval of time, upon which we 
have fixed our attention. It is hard to ſuppoſe, that in the 
Greek and Latin languages, which are compoſed of the ſame 
imple elements with ours, no proportion (hould ſubſiſt betwixt 
contiguous ſy llables, but that of equality, or that of two to one, 
or ſome obſcure or ill defined proportion approaching to thele : 
and it is ſtill harder to ſuppoſe, that theſe proportions were 
conſtant and invariable, in every ſituation and occurrence. 

Tur trochæus and ſpondæus might be rendered equal in reci— 
tation, either by contracting the latter to the time of the for- 
mer, or by extending the former to that of the latter. The 
one or the other of theſe practices might be adopted in different 
cales, according to the different ſtructure of the {ſyllables of 
which the feet were compoſed. That there was a tendency to 
prolong the trochæus, we are almoſt inclined to believe, from 
the firſt ſyllable of that foot being regularly placed in the 
ſtrongeſt and moſt emphatic part of the meaſure. It is well 
known, that in conſtructing mixed trochaic verſes, the tro- 
chæus was made to occupy the firſt, third and other uneven 
places; the even places were occaſionally filled with ſpondzus, 
or other feet of four times. In iambic verſes, again, the even 
places were kept ſacred to the iambus. If, however, we conli- 
der the firſt ſyllable of theſe verſes as introductory, and ſuppoſe 
the meaſure to begin with the ſecond ſyllable, which we are 
much inclined to do, we reduce them to trochaics, in which 
allo the trochæus will be regularly found in the uneven places 
of the meaſure. 
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IV, On certain ANALOGIES obſerved by the GREEKS in the 
Uſe of thuir LETTERS; and particularly of the LETTER 
ITMA. By ANDREW DALZEL, M. A. F. R. S. EDIN. 
and Profeſſor of Greek in the Univerſity of EDINBURGH. 


[Read by the Author, Dec. 19. 1785, and Nov. 19. 1787.] 


INTAUCDUCTEQN, 


T HE power of pronouncing articulate ſounds is one of 
the moſt obvious marks which diſtinguiſh man from the 
other animals. No philoſophical inveſtigation is neceſſary for 
pointing 1t out, and therefore it has not eſcaped the notice of 
the poets, the moſt ancient of all authors. In the works of 
Homer and Hes1oD *®, we often meet with the expreſſion 
pigoris avlewrou, men having an articulate voice; the word wiz 
being evidently compounded of eig, to divide, and oy, the 
voice F. | | 

Bur 


* Vide Iliad. 4, 250. „, 402. „, 288. G&'c, Oper. & Diet, 109, 142. Anacxton has 
alſo made uſe of the ſame epithet, but without the ſubſtantive; Od. III. 4. 


T AA v pipereropetrmy Fur Thr xa, ſays HesvCulvs, voce wipers, In which Svipars 
agrees. Eusrarn ius is more explicit. Mięorig ol avbewreo, Tag To Our PIT I 
To ire tic Ts AiZug Lad Sig N xai its gol xi, 8 unde rig & ix Pry 1g ru ri 
autor audn, Men are called wiponss, from their naturally having their voice divided inte 
Words and Syllables and Elements, a quality which no voice poſſiſſes, except human 
Speech, Ad lliad. 4, 270. The Biſhop adds, That © thoſe of his own facred ſociety, 
the interpreters of holy Writ, derive the word from the diviſion of tongues which 
* took place at the building of the tower of Chalana,” as he calls it; which etymology 
Exazmus has alſo taken notice of in his Dialogue de recta Latini Græcique Sermonis pro- 

| nuntiatione. 
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Bor although man is plainly poſſeſſed of this faculty of ar- 
ticulation, or pronouncing diſtinct ſyllables ; yet the analyſis 
of thoſe ſyllables into their conſtituent parts, or ſimple ele- 
ments, or into what the Greek writers call gd, muſt origi— 
nally have been a work of immenſe ingenuity. Perhaps it 
would even have been 1mpracticable ever to have made a com- 
plete analyſis of this kind, without the invention of viſible 
ſigns for denoting each of thoſe elements. Nor hath any ſort 
of ſigns, ſymbols or characters been found ſo proper for that 
purpoſe, as thoſe which we call Letters. Indeed, it ſeems int 
poſſible to comprehend any other viſible mode of analyzing 
words into ſyllables, and ſyllables into ſimple elements, than 
that which 1s furniſhed by letters. For though we can con- 
ceive language to be, in ſome degree, conveyed by marks of 
imitation ; as when, in expreſſing an elephant, we ſhould ſot 
down the figure of that animal: yet we could never analyze 
ſuch a repreſentation, ſo as to convey any idea of the different 
ſyllables in the word elephant, or of the elemental ſounds of 
any of thoſe ſyllables “. 

INDEED, the ſignificant ſounds of a language, even conſider- 
ed cach in the aggregate, and without any reſolution into its 

conſtituent 


nunliatione. But of this derivation, Damm, in his Lexicon, juſtly ſays, “ Id pic magis 
* quam vere,” EvusTarTaivs has farther obſerved, ** That certain birds are called 
„ wigezts 3 thoſe, no doubt, he means of the parrot kind. But the manner in which 
thele poſſeſs the faculty of articulation, forms but a very flight exception to this cha— 
racteriſtic of human nature. Human articulation was defined by the Stoics as follows 
®11 IvagJee; x are Crna; ix οεeñ, Sound articulate, and proceeding from Sentiment. 
See Harris's Hermes, p. 322. 


* Even Dr WiLkxins's Real Character, which he has, with ſuch aſtoniſhing Jabour, 
invented, is not calculated to give any idea of ſyllables or elemental ſounds z and there- 
fore, in order to complete his ſcheme of an univerſal philoſophical language, he has 
likewiſe invented two alphabets, one of which he calls a Natural Character; this being 
neceſſary for the expreſſing of proper names, according to his project. See An Elle 
towards a real Character and a philoſophical Language, by Jonx WIIEISs, PD. D. Dean 
of Ripon, and F. R. S. (afterwards Biſhop of Cheſter.) Lond. 1668. fol. 
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conſtituent elements, can be but very imperfectly expreſſed by 
figures of imitation ; becauſe there is of theſe ſounds an im- 
menſe variety, which cannot poſſibly admit of any ſuch viſible 
exhibition . Thoſe conventional ſigns, which we call letters, 
are the only proper and complete mode of denoting ſimple ele- 
mental ſounds, and their infinite variety of combination in 
ſyllables and words. For although the alphabet of no one lan- 
guage contains a ſufficient number of letters to expreſs every poſ- 
ſible modification of articulated ſound ; yet the letters compo- 
ſing the ſeveral alphabets of thoſe written languages with which 
we are acquainted, eſpecially the ancient Greek and Latin, have 
deen found ſufficient for denoting all the requiſite elementary 
ſounds in thoſe particular languages Þ. 

LETTERS are called by the Greeks Y cc fr d T., a word whole 
etymology is evident; for if % ſignify 4 write, year 
muſt ſignify a {bing written, that is, a letter, or written charac- 
ter, denoting an element of articulate ſound J. The ori- 

Vol. II. P | ginal 


Sex an excellent account of the difference betwixt imitative and ſymbolic language, 
by the late Mr HaxRISs, ſupported by quotations from Greek authors. Hermes, Book III. 
Chap. 3. 


+ Dr WirtkINs has endeavoured to ſhew the defects in common alphabets, as to the 
true order of the letters, their juſt number, determinate powers, fitting names, proper 
ligures, Oc. Eſay towards a real Character, &c. Part I. Chap. v. And he has exhi- 
bited a table of ſuch ſimple ſounds as he thinks can be framed by men, with a twofold in- 
ſtance of a more regular character for the letters, together with ſeveral other curious 
particulars, Part III. Chap. x. xi. xii. xiii. xiv. After all, he concludes as follows: 
* Theſe thirty-four letters, before enumerated, will ſuffice to expreſs all thoſe articulate 
* ſounds, which are commonly known and uſed in theſe parts of the world. I dare not 
be over- peremptory in aſſerting, that theſe are all the articulate Sounds, which either 


are, or can be in nature; it being as impoſſible to reckon up all ſuch, as to determine 
the juſt number of Colours or Taſtes.” | 


t Tux etymology of the Latin word Litera, is not ſo well aſcertained. See Scaric ER 
de Caufis Ling. Lat. Lib. I. Cap. 4 Ammonivs the Grammarian thus defines the dif- 
ference betwixt yea and gorydor, TRA Eroxis Hinfigue Eroxec is > £540 1 ine 
mr; % 0 %, & 75 yedupe be onwcior d TUr®- 1 K1pa. Teaunun differs from roryuuor, For 
rue ir the enunciation and the ſcund, of which ygauuan is a fign or type or figure. De 
iffinium vocab. differentia, voce yeaza, ubi vide quæ annotavit vir doctiſſimus Lun, 
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ly what 
we now mean by the expreſſion % write. In the carlieſt time: 


of the Greek language, it meant 7o carve ; and as the moſt an- 
cient method of writing was to carve ſome ſort of figures upon 
tables of wood or braſs, Which was expreſſed by gde, (as 
we learn from HouER *), that verb remained in uſe to expreſs 


the 


Cast. VaAtckENAER. AxrtSTOTLE gives the following account of an clement. 
piv Er ig pn A α⁰ν,νe . & who 3, GAN IE 15 miPurs cuttü ivr, © wi, N 
ier Pver, tv BIewiay Nyw Sorxfiove. An Element is an indiviſible found ; nit Ne . 
divfible found, but from the compryfution of which an intelligible ſound [or word] is nat. 
rally produced. For the cries of witd animals are indroijible ſounds, but I call none of the/, 
an Hlement. De Poetic. cap. xx. See allo Dioxys. Halicarn. de Com pol. Ver, 
cap. XIV. et PLarto in Cratylo. Vol. I. p. 426. Edit. Serrant. See the Stoic defin,.. 
tion of an element, quoted by Mr Hazxis from DiogENRS Lak RTIus: Hermes, Bogk III. 
chap. 2. But though y24pus and Tz,a4cy are clearly different, the one ſignifying a let- 
ter and the other an element, they are frequently confounded by the Greek writers ; the 
ſign being often taken for the thing ſignified. Accordingly, Dioxvs1vs the Thracian, ir 
giving the etymology of the words, has confounded their meaning. TI;upare i e. 


& THY i 1 
Fg 


\ 5 — * — ER... 1 \ 4 \ — * 120 
0:4 To VER upRHiy e . Evrualg , yo as v Ziox TXg% T0; FANG, 5 Las T2p O 


[Iliad. , 388.] Ta 0: ur 1.0 GTX KANG TAL d. To EYCl0 GT0150V Tir x) Tei, They are 


called yedpmxra, on account of their being formed by lines and inc;/ions : for yeadaa, ame 


the ancients, ſignified to make an incgſion, as we find from Homex, [Iliad. *, 388.] The ſane 
are called oror,Gia, becauſe they are arranged according to a certain progreſſion or ſeries, Arc 
Gramm. apud FanRiciun in Biblioth. Gr. Vol. VII. p. 27. Nor has Tutopors Gar, 
attended to the diſtinction in his definition, though it is, in other reſpects, extremely accu- 
rate. AprTiov 3˙ Vows and 78 gu, el r GToYHw!, TEUTH P 7 ern Kaul df iet T 4)- 
dere c, & yap ws rTvLtv TUUTNXETH&L dινεοι, eig CUCTACW GUAAGER;, GIN W; 3.24 751012 On: 
Aol, Sri, TE K; £074% TW LIBRE TWs GvITACTETEL 474 Royer, Perhaps we ſhould begin 111! 
the firſt, viz. the Elements. For they are the firſt and indiviſible voice of, man; nit be- 
ing connected together at random, to produce the compaſition of a ſyllable ; but, as th: 
name imports, arranged in a rational manner, advancing in a certain ſeries and req 
order. Grammat. Init. Lib. IV. Px1scian has remarked this confounding of an c- 
ment and a letter: Abuſive tamen et elementa pro literis et liter pro elementis v»- 
„ cantur.” Lib. I. In moſt caſes, however, no great inconvenience ariſes {rum . 


neglect of this diſtinction. 


* Hi: d pr Avxinde, rope I" oys chpare kuyet, 
eau iv Tivani A JupoPJoge rohnds, Iliad. C, 168. 


which, tranſlated literally, runs thus: He ſent him into Lycia, and he moreover gave Vin: 
deſtructive ſigns, having carved, upon a felding tablet, a variety of them fatal 1% e 


The poet is ſpeaking of PxozTvs, who ſent BeLLEeroenoN into Lycia with this fats 
; : tab! 
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the more commodious method of writing which was afterwards 
invented. 

Ix whatever part of the world, or at whatever time, the uſe 
of letters took its origin, (for I do not mean at preſent to enter 
upon that inquiry *), it cannot be denicd that it is one of the 9 
moſt admirable of all human inventions. That we ſhould be 1 
able, by means of twenty-four viſible characters, to denote 
the various thoughts of our minds, uttered by articulate ſounds, 
ſo as not only to convey them to perſons abſent and at a di- 
ſtance, but even to tranſmit them to poſterity, muſt, if it did 
not, as ſome ſuppoſe, proceed immediately from the Deity, be | . 
conſidered as the moſt eminent of all the improvements which 
human art has yet made of thoſe powers which he has been ö 
pleaſed to beſtow upon our ſpecies Þ. | 

1 IN DEEP, 
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tablet, We have no authority to tranſlate cyuwrx, Letters, or vel, having wrilten, 
25 is generally done. Indeed, no where in the poems of Homes, do we find any part of | 1 Wi; 
the fimple verb yea be, except here, and in the 59gth line of the 15th book of the Iliad, | 1 
where 6% occurs ; and there it ſignifies 79 wound, or to mate an inci/ion, being applied 1 | 
to what the ſpear of PoLypamas did to PeNELavs the Bœotian. Its compound sαν lh | 
indeed is found four or five times, and always fignifies 79 raze or graze the ſkin with the 
point of a weapon. But neither ye-wwsz nor 59x40» are to be met with in Homes, nor 
does he any where make mention of Letters or writing by any terms whatever. For 
ue, which occurs ſo often, can ſcarcely ever be ſaid to ſignify what we mean by a Letter. | [| 
And hence an argument has been adduced, though not by any means a deciſive one, againfl \ WW Wh | 
Homer's knowledge of the art of writing, or the ule of letters. But this is an inveſti- | "1110108 
_ gation which cannot properly be introduced in a note. See what the late Mr Roger ' 1 Jt 
Woop has written upon this ſubject in the laſt ſection of his Fay on the original Genius Wi ih j i 
of Homer, Lond. 1775. 4to. 9 


* SEE a ſhort but elegant Diſſertation, printed at the concluſion of the 2d Vol. of 1 
Havexcamy's Sylloge Scriptorum qui de Ling. Græc. mera et rectd pronuntiatione commens | | | 1 | 14 
tarios religuerunt, entitled, De Fenicum Literis, &c. GuiLLiELMo PosrELLo Barentonis h | | Wm 
ouct;re, Sce alſo Harris's Hermes, Boot III. ch. 2. 


T © La communication des pensces par PEcriture, neſt gueres moins admirable que N 
celle qui ſe fait par la Parole. Ce ne fut apparemment qu'apres bien des meditations | M 
et des eſſais multipliẽs, que degoũtẽ des difficultẽs, des Cquivoques, des obſcurités, des 
dornes trop etroites de bëcriture hièroglyphique, Vinventeur de Vecriture littérale re- | 
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INDEED, the faculty of ſpeech itſelf, not to mention the TY 
rious arts and ſciences, could not have been brought to ins 
conſiderable degree of improvement, without the aſſiſtance of 
written language. Without this, the knowledge of one ape of 
the world could not have deſcended diſtinctly to another, and 
conſequently mankind mult, in a great meaſure, have loſt thoſe 
advantages which they derive from the accumulated experience 
of former times. | 

THE variety of languages, however, both written and 
ſpoken, which takes place in the world, has been matter 0“ 
regret to thoſe who have conſidered the ſubject particularly ; 
and it has been wiſhed, that a method of ſpeech, capable of 
being conveyed by writing, had been invented, which man. 
kind, at leaſt in every poliſhed nation, might have been able 
univerſally to adopt and to underſtand. But the diſtribution 
of the world into ſo many different kingdoms and nations, 
ſeems to render the introduction of an univerſal language 
among mankind quite 1mpraCticable *. For although men 

pollels 


* connut le nombre aſlez petit des ſons ElEmentaires, et comprit qu'en les reprtſentant 
0 par autant de caractères diſtincts, on pourroit combiner ces caractères comme les ſons 
% qu'ils reprelentent z ce qui conſtitue en effet | 


by - Cet art ingenieux 
De peindre la parole, et de parler aux yeux 


c art merveilleux, qui fixe à jamais la parole et la pens&e qu'elle exprime, qui porte 
Pune et l'autre aux abſents, qui les fait paſſer a la poſterite la plus reculée, et dont on 
„peut dire avec verits et ſans reſtriction, ce que dit M. Dip ROT d'un idiome qui di- 
viendroit commun A tout le genre humain : [Encyc/op. au mot ENCYCLOeEDIE.) que 
par ſon moyen, Ia diſtance des temps diſparoit, les lieux ſe touchent, il ſe forme des l 
entre tous les points habitẽs de Peſpace et de la dure, et tous les Gtres vivants et pen/an 
« Pentretiennent.” Grammaire Generale, &c. Par M. BSAuzer. Tom. I. p. 2. See 


alſo Cicero. Net. Tuſc. Lib. I. and Witkins's EHay, &c. p. 10. 


Tux ingenious, laborious and truly admirable effort of Dr WIXxIxs, to invent and 
eſtabliſh an univerſal character and philoſophical language, has only tended to ſhow more 
ſtrikingly the impracticableneſs of ſuch an attempt: At leaſt, however feaſible his project 
may appear, his method ſtill remains unemployed by the learned; and as for the vulgar, 
it is quite beyond their comprehenſion. 
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oſſeſs univerſally the ſame organs of ſpeech, and, by means 
of theſe, the ſame faculty of uttering articulate ſounds ; yet 
the manner of exerting thoſe organs, ſo as to produce a parti— 
cular language, being quite arbitrary, is a work, at firit, of av- 
cident, and then of gradual improvement, and which cannot 
be carried forward, even by the help of writing, without a fre— 
quent intercourſe, and a ſort of mutual convention among the 
individuals of that ſociety, who find it for their advantage to 
adopt ſuch a language“. But an intercourſe adequate to ſuch 
an end cannot take place beyond a particular nation ; therefore 
an univerſal living language cannot poſſibly ſubſiſt: For, ac- 
cording to an obſervation of D'ALEMBERT, © There is nothing, 
either in nature or in reaſon, which determines an object to 
* be deſigned by one ſound more than by another.“ To which 
BEAUZEE adds, That“ there is nothing in nature or reaſon 
* which determines a ſound to be defigned by one letter more 
than by another .“ Accordingly, a varicty of different 


tongues. 


Tux inhabitants of ſome nations, fays M. pu Marsars, employ certain organs, and 
even certain parts of organs, of which others make no uſe. "There is likewile a particu- 
lar form or manner of exerting the organs, &c, II y'a des peuples qui mettent en 
action certains organes et meme certaines parties des organes, dont les autres ne font 
* point d'uſage. II y'a auſſi une forme ou maniere particuliere de faire agir les organcs. 
Pe plus en chaque nation, en chaque province, et meme en chaque ville, on enonce 
* avec un forte de modulation particuliere ; c'eſt qu'on appelle accent national, ou accent 
* provenctale,” Encyclop. au mot Co xsoNx NE. 


+ © Sr, comme le dit Villuftre Secrétaire de VAcademie Frangoiſe, / n'y a rien 
* dans la nature ni dans la raiſon qui determine un objet a titre deſigns par un 
* ſon plutot que par un autre; on peut dire avec autant ou plus de verite, qu'il v'y a 
rien dans la nature ni dans la raiſon qui determine un ſon à etre defigne par une lettre 
plutòt que par une autre.” Gramm. Generale, par M. Bravzer. Lom. I. p. 179. 
See alſo p. 233, 234. | 

Dc Wirkiss indeed has endeavoured to contrive a ſet of characters, which, in their 
hape, have ©* ſome reſemblance to that configuration which there is in the organs of 
© ſpeech upon the framing of ſeveral letters.” Upon which account, he thinks, ſuch an 
alphabet may deſerve the name of a natural character of the letters. Eſſay, &c. p- 375. 
But here he has not been very ſucceſsful; and indeed he ſeems him{elf to prefer another 
alphabet, which he has alſo ſet down, although it has no ſuch property, and yet is, as he 
contelles, e more facile and ſimple.” 
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tongues has prevailed ever ſince the early ages of the world 
and ſuch of them as have ceaſed to be ſpoken would have ſoon 
periſhed, had they not been committed to writing ; by which 
means, ſome of them have ſurvived the wreck of nations, and 
the other viciſſitudes of human affairs. Of theſc, though 
their genuine pronunciation be now, in a great meaſure, loft 
we are ſtill able, after a conſiderable degree of pains, not only 
to underſtand the meaning, but even to perceive the beautic: - 
and, among the various ſorts of inſtruction which they convey. 
we derive from them many eſſential advantages in improving 
and poliſhing our own language. 

To none have we been more indebted in theſe reſpects, than 
to the language of the ancient Greeks. As this is acknow- 
ledged, by all who have ſtudied it, to be the moſt perfect“; 
{o the analogy perceived from an attentive obſervation of its 
ſtructure, even in the moſt minute parts, is of all others the 
moſt complete and beautiful. Whence the Greeks borrowed A 
their alphabet, which they uſed with ſuch ſucceſs, I am not 
here to enquire. That it did not originate with themſelves, is MY 
univerſally agreed among the learned f. But it is no leſs cer- 

tain, 


eg” 4, * CE VASE. 
* 2 


* SEN Mr Harris's elegant encomium of the Greeks and their language, of which he 
was the great and rational admirer. Hermes, Book III. Chap. 5. Alto, Dr Gzecory 
SHARPE, in the Preface to his Origin and Structure of the Greeb Tongue. 


+ Ir is the uniform opinion of ancient authors, that the Greek alphabet at firſt con- 
ſiſted only of Gxteen letters, which were imported out of Phœnicia into Greece by tlic 
celebrated Capmus. [See Heropor. Terpfichor. cap. 58. Pruraxcn. Symp}. lib. 9. 
Iz. lib. I. cap. 12. Lucan. Pharſ lib. III. See alſo, Dr WII EIxs's Efay, Pp. 11-] 
Theſe fixteen letters, called KadJuniz yeduunrz, and ſometimes o/pare KA, were the 
two ſhort vowels with the three ancipites ; the three ſmooth and the three intermediate | 
mute conſonants ; and the four liquids, with the ſolitary Ziyza. PaLamepes is faid t I 
have added the three aſpirated mutes, and the double conſonant i, at the time of tic 
Trojan war. And Sitnoxipes is ſuppoſed afterwards to have invented the tv0 other 
double conſonants and the two long vowels. Sce MoxnTravcon. Palæogr. Gr. p. 115 IB 
116, 117. And ſee an enumeration of the authors who have written on this ſubject in 
Turxoruili Cunts roru. HaxTEs Introd. in Hiſt, Ling. Gr. Proleg. P. viii. ſeqq · Alter. 
burg. 1778. $Sv0, 


— "EI *a — EI — rd 4 
PT F KL F My 2 . 1 * 
* o FED > Ih, © 1 7 * * 4 . * 
$ 4 » \ A 


rr ä nr * e r 
8 CF. rea - $a 2 r 
3 17 FS Ne þ 2 p 
* " of 4 i \ : * 4 1 4 
PIT _—— 84 4 * 
W r 4 " 
U wet tl * 4 l 


Particularly of the L E ER YITMA, 119 


tain, that wherever they got the firſt ſketch of an alphabet, 
they improved it very much, not indeed inſtantly, but gradu- 
ally, till they brought it to that ſtate in which we now ſee 
it, in the twenty-four different characters whereof it is com- 
poſed *. 

To point out completely the analogy which the Greek wri- 
ters obſerved in the uſe of each of thoſe letters, would lead 
into a very wide field. At preſent, I propoſe only to enquire 
particularly into the nature and principal uſes of one of them, 
mean the Xiyuwa. This, being the ſign of a ſingular ſort of 
ſound, has been uſed, in the ſtructure of the Greek tongue, in 
a manner different from every other letter; and therefore the 
Grammarians have generally allotted to it a fingular place in 
their arrangement of the different component members of the 
Greek alphabet. It will be impoſſible, however, to treat of 
the Ty, without making mention of certain circumſtances. 
incident to the other conſonants. 


vp: ART I, 


HE letter E394. was commonly ſo called by the inhabi- | 


tants of Greece, its iſlands and colonies, except the Do- 
rians, who, as we learn from HERODOrus, gave it the name 
of T f. Dionysius of Halicarnaſſus alſo mentions this 


Doric 
* CaltisTrRATos, the Grammarian of Samos, is ſaid to have arranged the Greek al- 
phabet in the order in which we now find it, when EvcLibes was Archon oi Athens, 


dee Fosrer's Egay on Accent and Quantity, p. 41. 2d Edit. 


7 \ \ \ , . \ a 
H Azpits; hy 1b c 24g, "Iwit; d oryua. Lib. 1, 
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Doric name ©; and Arn ENRÆEuUs further obſerves, that Aktg- 
TOPHANES, in his comedy of The Clouds, has called thoſe 
horſes who had this letter branded upon them, Zou +, It 
has been by ſome thought abſurd, that the letters, which, are 
the ſigns of elemental ſounds, ſhould be called by any other 
names than the mere ſounds which they denote. It may he 
ſaid, however, in favour of the Greek names, that they always 
begin with the letter whoſe power they denote ; and it is 4 
good practical rule in grammar, to ſay, That the power of 
cach letter may be known by catching the initial ſound of the 
name 4.“ In ſpeaking particularly of the letters, it is ne- 
ceſſary to have a diſtinct articulate name to give to each of 
them, becauſe the mere power, eſpecially of the mute conſo- 
nants, can ſcarcely be uttered without a vowel ; and if the af. 
ſiſtance of a vowel be employed in uttering them, then you 
give them a name ſomewhat different from their real power, and 
more likely to lead into error. 
Wirn reſpect to the elemental ſound of which Siyus is 
the ſign, there is no doubt that the Greeks uſed that letter to 
expreſs preciſely what we denote in Engliſh by the letter 8 in 
ſuch words as the following, /ame, deſignation, diſtreſs. This we 
learn from a diſtin deſcription, which Dronvys1vs of Hali- 
carnaſſus has given of the poſition and effort of the vocal 
organs in the pronunciation of this letter. The Liu, ſays 
„he, is pronounced by an appulſe of the tongue to the palate, 
| | * while 
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Hr mentions it as {6 called by Pix DAR. De compo/itione Ver borum, Sect. 14. of whick 
more afterwards. | 


+ ATHENZUS, p. 467. Edit. Commelin. See allo Isaaci Casavus. Animadverſſ. in 
Arukx. Lib. X. cap. 21. Tanga is evidently compounded of Las and gie » being 
always . before æ, 8, ©, which will be remarked more particularly afterwards. Set 
AxrrsToPnanis Nubes, 122. 1298. Edit. Brunch, Argentor. 1783. 


t Litzx& cujuſque vis intelligitur ex initiali ſono nominis. Moon Elements, L. Gr 


P. 2. 
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« while the breath ruſhes through the middle part of it, and 


« emits a gentle and conſtricted fibilation about the teeth *.“ 


The name itſelf is evidently derived from oi, to hiſs ; and 
from the hiſſing ſound of which it is the ſign, it has been 
called the ſerpentine letter. Some have even fancied, that vari- 
ous ſhapes of the ſerpent have been copied in the different forms 
it has aſſumed 7. The forms moſt commonly in uſe, are two 
for the large or capital letter, thus , C, and three for the ſmall 
one, thus c, (, 5, of which the laſt is always final, the other two 
initial or intermediate . In order to comprehend more diſtinctly 


the uſe of the TY, it will here be proper to take a ſhort view 
of the other conſonants. 


Vol. II. * THE 


* To 7 [ixFwreirar] Thy per VAWTETS FROTAVHYouivng vw 7e% Tov B22v)rg TH d 1wrvmunr S. 
ts pry avrs Prpopive ky Tis TE5 e METTOY Xa ov iE - 1d oe. 

Ceratinus's definition is nearly the ſame : © Profertur lingua ſurſum adducta ad pa- 
latum, cujus medio ſpatio ſpiritus fertur et circa dentes exilem et anguſtum et quodam- 
modo triſtem ſibilum expellit. De Sono Gr. Litt. Libellus. It ought never to be 
pronounced, as in ſome Engliſh and French words, as if it were the ſame with Z, or a 
double Ss. Hic quidem certe graviter errant et labuntur præter cæteros Galli, quoties 
H oiypz interjacet duabus vocalibus in una vel diverſis dictonibus. Tum enim ſonus qui 
* eſt in Gare, vel in Zain Hebraorum ex eo percipitur : ac perinde pronuntiatur ac fi 
A ſeriberetur. Quod certe vitium dum nonnulli ſubterfugere ac devitare volunt, 
* utinam in alterum minime inciderent, nec quaſi per geminum SS eſſet ſcriptum mussa 
* proferrent.” HEN. Srxru. Apologet. pro vet. L. Gr. Pron. In which opinion Lan- 
CELOT agrees. Sa prononciation doit eſtre ferme et entiere, auſſibien entre deux 
voſelles qu'en tout autre lieu. C'eſt pourquoi il le faut prononcer dans xder de mè— 
me que dans ce TVAE : quoiqu'en Frangois nous prononcions autrement CurysEs que 
xs.“ Nouvelle methode pour apprendre facilement la Langue Greque, p. 16. 


+ © toma—merus eſt ſibilus: ideoque ab Hebræis ſpecie quadam ſerpentis caudam 
ad caput retorquentis, et a Græcis, in gyrum ſeſe revolventis, hac videlicet figura L- 
vel veluti caput vibrantis, ut - : denique ut ſeſe ſinuantis, pingitur, nempe C. quam fi- 
guram Latini imitati.” BEZA de pronunt. Gr. L. p. 21. Edit. H. Srzru. 1 587. 


t Father MonTraucox has given ten different figures of the Lina, and mentioned 
the different periods when each of them was uſed. Palæogr. Gr. p. 336, 337. The 
+ diſability of pronouncing this letter is called Blx/itas, Liſping, whence it is corruptly 
" founded like (th.Y* WiLkins, p. 369. 
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Tur general difference betwixt vowels and conſonants has bhec;, 
very accurately ſtated by Dr WiLxiNs, in the following word: 
** 'Thole letters are called Vocales, vowels, in pronouncing ot 
* which by the inſtruments of ſpeech, the breath is frecly 
emitted; and they are therefore ſtyled Apert, or open letters, 
** Thoſe letters are ſtyled Conſonants, in the pronouncing of 
* which the breath is intercepted by ſome colliſion or cloſure 
* amongſt the inſtruments of ſpeech ; and for this reaſon are 
they ſtyled Clauſe Literæ *.“ 

ThE ſeventeen Greek conſonants were divided by the elder 
grammarians into eight ſemivowels and nine mutes. Of the 
** conſonants, ſays ThEODORE GAZA, ſome are ſemivowels, 
“as &, E, V, A, wy „, g, c, of which & E, J, are double, and 
* 2, þ, », &, are immutable and liquid f.“ According to 
this arrangement, „ is a ſemivowel; but in the ſubdiri- 
ſion of the ſemivowels into double conſonants and liquids, 
it 1s tacitly omitted, For this Gaza had the authority of 
DrionysIus the Thracian ꝓ, and probably of ArorLoxius 
DyscoLvus, whom he very much followed. ConsraNnTINE 
LAsCARIS has expreſſed himſelf very nearly in the ſame 
words d. But EMANUEL CHRYSOLORAS is mor explicit. His 
Grammar is in the form of queſtion and anſwer. © How are 
the ſeventeen conſonants divided? Into two forts, ſemivowels 
and mutes. How many are ſemivowels ? Eight, g, k, v, 7. 
„ , c. How are the ſemivowels divided? Into three forts, 
double conſonants, immutable conſonants, and . How ma- 

«c ny 

* E/ay towards a real Charafter, &c. p. 363. and 366. 

+ Ta; N oup@drwy, T& fd, Hip, ales g. E. J. 5. EH. v. g. c. d. NA hair g. E. V. 4 8 


d x) bye N. K. . e. Tnzob. Gaz Introductionis Grammatice libri IV. fol. 3. Ball. 
apud VALENT. CURIONEM. Svo. 


t Vide Dioxrsii Thracis Art. Grammat, Extat in Fas. Biblisth. Gr- Vol. VII. 
p. 26. 


Vide CoxsraxrIxI LAscaxis Grammaticæ Compendium, p. 2. apud Paurun Mu 
run, Arp F. Venet. 1557. lamo. 
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ny are double? Three, G &, 4. How many are immutable ? 
„Four, which arc alſo called liquids, >, K, , e*.” The re— 
maining nine conſonants are called mutes by all the gram- 
marians: Of which three, to wit, =, z, 7, are termed Ja, 
ſmooth 5 three, to wit, O, x, J, are gcc, rough, or denſe 5; and 
three, to wit, g, y, d, are pioz, intermediate; in ſuch a manner, 
that each ſmooth one has an intermediate and a denſe one to 
correſpond to it, which three are ſaid to be of the ſame rank, 
becauſe they nearly reſemble each other in the manner in 
which the vocal organs exert themſelves in pronouncing them; 
the firſt rank x, B, c, being /ab:al, the ſecond z, y, X, being Ha- 
latine, and the third x, 3, 0, being dental, as is well known to 
every one who has the ſmalleſt acquaintance with the princi- 
ples of the Greek tongue. ARISTOTLE has defined, with his 
uſual acuteneſs and preciſion, the difference betwixt a vowel, a 
OR: and a mute. A vowel (ſays he) is that which, 

; any allifion of the organs, hath an audible ſound, 

as & and . A ſemivowel is that which, with an alliſion, 
* hath an audible ſound, as 4 and e. A mute is that which, 
* with an allifion, hath by itſelf indeed no audible ſound, but 
is audible in conjunction with the vowels, as y and 3 .“ 

I am ſenſible that the arrangement of the conſonants by the 
Greek grammarians, has not been approved of by ſome late 
writers on the ſubject of grammar; and there is no doubt but 
another might be ſhewn which would ſeem better adapted to 


2 the 
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ba, x dg To ciyna. mon Tm) 3 Tein, &, E, J. morn dpirdbinn ; Tinrage, & & d DM, 
„ u, , e. EMANUELIs CurySoLoORAE Gr. Gram. Inſtitutiones. Ven. apud Jo. Farrev 1 
et Fratres, 1 2mo. Paginis deſunt numeri. 
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the natural order of the elemental ſounds, and the aſſinity ſul}. 
fiſting among certain claſſes of ſuch ſounds. All ſuch as are 
labial, for inſtance, might be claſſed together, whether mute, 
or ſemivowels, as B, u, r, ©, V; all fuch as are dental, to 
wit, C e, ; all ſuch as are lingual, to wit, 3, 0, M, % 7; and all 
ſuch as are palatine, to wit, , x, „, E. And accordingly this 
has been done by HULEw1cz, one of the beſt modern Writers 
on Greek grammar *. But this he has propoſed, without re. 
jecting the uſual arrangement, which he knew to be { im. 
portant in examining or explaining the ſtructure of the Gree; 
tongue. For though a diviſion and arrangement of that ſoy; 
might anſwer the purpoſe of a minute anatomical or phyſiolo. 
gical inquiry concerning the organs of ſpeech, yet as this was 
not the circumſtance chiefly attended to by the Grecks in the 
progreſs of their language, though they did not by any means 
neglect it, we muſt adhere to that other diftribution by the 
grammarians, if we would wiſh to comprehend clearly the rea! 
uſe of the Greek letters. There is, for inſtance, no doubt 
that w is a labial conſonant, as well as æ, 8, or @ and in fact 
the Greeks in ſome meaſure attended to this, as will be after- 
wards ſhewn ; but the uſe of @ as a liquid, and its partaking 
in this reſpect of the ſame analogy with Y, , e, was a connection 
much more ſtriking, and much more attended to in the prac- 
tical application of the Greek alphabet f. In the cafe of the 


nine mutes, it is of very great conſequence to conſider hoe, 
| | in 


See Alex. Gaps, Woruryw Hur wicz, nobilis Poloni, Inſbitutiones Ling. Gta, 
p. 14. Lugd. Bat. 1746. 4. M. Bravzek, an ingenious French Grammurian, has all9. 
propoled a very minute arrangement of the letters, according to an idea of thus kind. 
See Grammaire Generale, ou Expoſitron raiſonn&e des Elemens neceſſaires du Langage 


2 tomes, Paris, 1767. 8vo. See alſo Bri/bop Witkins's Eſſay, &c. p. 357. 


t 8 Appellantur L1iquvipe, quod poſt mutam poſitæ quaſi liqueſcentes ac evanel- 
*4 centes, vim conſonantes interdum amittant, neque vocalem præcedentem longam eff. 
© ciunt, ut aliz conſonantes.” AnTEsIcnanus apud CLENARDUM, P. 3- Hansi 


1617. 410. 
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in the inflections, and in certain other ſyllabic combinations, 
each of the letters which compole the different ranks changes 
its place occaſionally with one of its own rank, and not with 
that of another ; and in the caſe of the liquids, how, if any 
one of them occur in the nominative of a noun, it mult re- 
main unchanged 1n the oblique caſes; and if it occur in the 
preſent tenſe of a verb, it muſt remain unchanged in the fu- 
tures ; from whence the liquids have allo got the name of 
ucrapora, immutable ; likewiſe, in the cafe of the double con- 
ſonants, how each of them is occaſionally reſolved into the 
mute of which it is compoſed, and Jiypa. All this might be 
ſhewn particularly, and at great length. But I return to the 
Lips 

Ix treating of the Greek characters, ſome diſtinguiſhed mo- 
dern grammarians have not paid due attention to this letter. 
GRETSER, the Jeſuit, in his arrangement of the conſonants, 
has aſſigned no place to it at all ®. He does not even mention 


it as one of the ſemivowels, although it be evidently entitled to 


that diſtinction. LANCELOT, author of the Port-Royal Gram- 
mar, at a loſs, it ſhould ſeem, what to do with it, has claſſed 
it, awkwardly enough, with the double conſonants. © Although 
the Ziypa, ſays he, be the only one of its own ſet, we may 
* nevertheleſs join it with the double conſonants, not only be- 
* cauſe it forms one of their conſtituent parts, but alſo becauſe 
they all reſemble it, by being fibilant in the pronuncia- 
tion .“ Other grammarians, particularly CLENaRDus, As- 
TESIGNANUS and HuLEwIez, have judged much better 
in taking the hint from the Greek writers already quoted, 
eſpecially 


* Inſlitutiones Ling: Gr. Ingoldſladii, 160 5. 12mo. 


+ © Quoique le „ ſoit ſeul de ſa bande, nous pouvons neanmoins le joindre avec les 
** doubles, non ſculement parce qu'il en fait partie, mais auſſi parce que dans leur pro- 
nonciation elles ſont toutes ſiflantes comme lui.” Nouvelle Methode pour append» 
"clement Ia Langue Greque, Paris, 1754. 8 
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eſpecially EMANUEL CHRYSOLORAS, and allowing the 3 Eiyum to 
be a ſemivowel ; but perceiving that it is neither a liquid, nor 
a double conſonant, nor a mute, they have called it iter, ſolua- 
ria, et ſue pote/tatis, vel ſui juris; the ſolitary, and the abſulut: 
or independent letter; the letter which poſſeſſes a ſingular and 
independent power, nowiſe fettered by that relative analogy to 
which the other conſonants are obliged to ſubmit. That is to 
ſay, there has been a ſingular ſound obſerved to ſubſiſt in the 
Greek language, expreſſive of a great many varieties in the 
changes and inflections of words independent of certain oths; 
claſſes of changes and inflections; and that ſingular ſound ha: 
been denoted by the Ziy,wa. For it is certain, that languages 
were uſed previous to the invention of letters, though they 
muſt have been very rude in that early ſtate. But they would 


afterwards be much refined by thoſe very letters, the uſe of 


which muſt doubtleſs have ſuggeſted many eſlential improve. 
ments, which would not otherwiſe have been thought of. 

Now, upon what grounds the Ziyue is entitled to an ex- 
emption or diſtinction, ſuch as I have mentioned, it may be 
worth while to examine. The inquiry will tend to ſhew the 
great uſe, and indeed abſolute neceſſity of ſuch a character in 
the alphabet of this moſt exquiſite of all languages. 


Dr SAMUEL CLARKE, one of the moſt acute and ingenious 


of all the commentators, has, in a note upon the word 742.57, 
at the beginning of the thirteenth book of the Thad, men- 
tioned a probable reaſon, in his opinion, why the ancients 
held the ND to be ſuæ poteflatis, © TIiauors, ſays he, mult 
certainly be written with a double s, becauſe the ſecond {y!- 
* lable of Tivo is ſhort. It may, however, (continues he), be 
« queſtioned, whether the more ancient Greeks made ule of 
that mode of writing. For when they called - an arbitrary 
© letter, perhaps they meant, that whereas the letters & 5 v» 
© are neceſſarily double, and all the reſt of the conſonants 


ſimple, r alone has this peculiarity, that, in a great many 
60 
places, 
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places, eſpecially the aoriſts of verbs, it may be pronounced 
« either as a {imple or a double letter “.“ This reaſon is inge- 
nious; but, upon examining 1t narrowly, it does not appear to 
be ſatisfactory. Indeed Dr CLarke himſelf does not ſeem 
quite ſatisfied with it, and offers it only as a conjecture. There 
is no doubt, however, of what this accompliſhed ſcholar has 
elſewhere F ſhewn, that the penulr of the firſt aoriſt of ſuch a 
verb as Tea is ſhort, but that the poets, as Homer has fre- 
quently done, may make it long, by doubling the c, or rather 
by reſtoring the , which had been thrown away in the forma- 
tion of the firſt future J. Nor is it improbable, that when the 


poems of HOMER were firſt committed to writing, the was 


ſet down ſingle, even when the verſe made it requiſite to pro- 
nounce it double. It happens, however, that this privilege of 
being occaſionally doubled, is not peculiar to the 2. We find, 
among the poets, other conſonants, mutes as well as liquids, 
frequently in the ſame ſituation, Thus, 


Qs if tA Ate d d yieww xo inigero pogw ||. 


Toy xu uri AAtiouv prexugcts Neo, 804 T ln . 


Here 


* 104704] © Ita jam ſcribendum, neceſſariè; quia a ſecundam corripit. Dubitari 
tamen poteſt, utrumne Græci antiquiores iſto modo ſcripſerint. Nam quum e, ſuc pa- 
* teflatts literam dixerunt, haud icio an hoc ſibi voluerint ; literas &, E, Y, neceſſariòè qui- 
dem duplices eſſe z conſonantium reliquas omnes, /implices ; unicam autem c, iſtiuſmodi 
* eſſe, ut permultis in locis, ac precipue in verborum Aoriſtis, /implex dupl&xve ex æquo 
* pronunciari poſſit. Ad Iliad. , 1. 


I Vide ad Iliad. «, 140. C', 432. 


t AccorvixG to the rule, which directs, that, in verbs not liquid, the firſt future 
frould ariſe from the preſent, byinſerting a « before e, 792.«&, which is the ſame with 
rade, would have in the firſt future æπ , or v. . But a ſpecial rule directs, 
that before „ we muſt, in the future, throw away 2, J, 9, , which makes that tenſe of 
TG to be x / hence the firſt aoriſt iniadox, to which reſtore the rejected e, and it 
becomes it ,. Vide Mook Element. L. Gr. p. 128. 


| Iliad, 4, 33. 
\ Ibid, 4, 406. 
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Here the 3 is double in ee, and btb, that kde. may be a 
ſpondee, which it could not otherwiſe have been. We find the 
7 alſo frequently doubled, as 5, “, inſtead of 5, . In which 
caſes, it 1s fully as probable, that in the early copies of the 
poems of HowER, ſuch words were always written with +, 
ſimple d or v, as that 7:2c:, and others of the ſame ſort, were 
always written with a fimple . Sometimes we find 2, Contrary 
to the rule by which it is ſaid to be always doubled after the 
ſyllabic augment, (as pirrw, tppirror), written ſingle by the 
poets : thus, %,, in the imperfect from pil, is written firf 
ſingle, and then double, in the following verſes : 


"Ano 8 anAw i Ned clEνE“M rd F. 
"On & 84 pe Aug xdęn meynnro . 


25 4 b 2 — 
iy, "OG. 2 * ET. p 

8 3338 K a 

*, s 


In the firſt of theſe lines, J d A- is a dactyl, in which the 
„ one of the ſurd diphthongs, is ſhort before the firſt ſyllable 
of :2:4%, by a well known practice of the poets. Nay, we find, 
that even in the modern editions of HomMEeR, the liquid > oc- 
curs written ſingle, when the verſe requires it to be pronounced 
double, which Dr CLARKE himſelf, with his uſual acuteneſs, 
has ſhewn to be the caſe in the exordium of the IIiad. 
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where {> muſt be pronounced as if it were written νν 
rag d being here a ſpondee. After all, it muſt be owned, that 
r is much oftener doubled by the poets than any other conſo- 
nant. Indeed, no conſonant but itſelf admits of being doubled 


in the penult of the firſt aoriſts ||. 
THERE 


* Iliad. 4, 294. 
+ Ibid. 87, 400. 


| + Thad. , 532. In ſome editions, ; is written ig; in the firſt aorift, which an 
ſwers the preſent purpoſe as well. 


In the middle voice it is the antepenult. 
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THERE are, however, ſeveral other grounds on which the 
claim of this letter to the appellation of ſolitary or independent, 
may be ſupported. 

I. ITMA alone of all the conſonants employs its power in 
aſſiſting the mutes to make up the double letters. Thus, any 
one of the labial mutes , or g, or o, aſſiſted by , makes * 
any one of the palatine mutes, x, or , or x, aſſiſted in the 
ſame manner, makes ? and any one of the dental mutes, 2, or 
, or 9, with the ſame help, makes C. In the caſe of 4 and E, 
this is evident from the mode of reſolving thoſe double letters 
in the infections, eſpecially in the oblique caſes of nouns of the 
impariſyllabic declenſion. Thus, in the caſe of J, we perceive 
that Awia&%:/, procella, is the ſame with Xuixan;, becauſe its ge- 
nitive is Ac&AcTos* that "Apgar, Arabs, is the ſame with "Apuſs;, 
becauſe its genitive 18 "Aguſ3o;* that xarmn, ſcala, is the ſame 
with are, becauſe its genitive is x&r1APo0;* and in the caſe 
of k, we perceive that zogat, cor uus, is the ſame with xo2ax;, be- 
cauſe its genitive is xogex0;* that Sf, famma, is the ſame with 
hoy, becauſe its genitive is ©Xoyos* that owt, ungula, is the ſame 
with ys, becauſe its genitive is 05v405- But the ſame analogy 

in the caſe of & is not ſo eaſily traced ; and indeed the critics 
and grammarians, who have written in Greek, do not even aſ- 
ſert that & is equivalent to dc, but to 08 . Their reaſon ſeems 
to have been, that they never obſerved C reſolved into two ſim- 
ple conſonants, except in the Doric manner, as weaiodw, inſtead 
of price, modulor z oo%, inſtead of ow, oleo. The learned 
HUuLEw1cz even denies that & is a double letter ; © becauſe, 
" (ſays he) it never is equivalent to two conſonants, like f and 
J for if & were a double conſonant, it would occur in the 
termination of Greek words, as well as Z and , which it 

Vor. II. R „never 


* Vide Droxys. Hal. rig} ov9. 5e. . Dronys. Thracem apud FaRIcuu in Bibliotb. 1 
Gr. Vol. VII. p- 28, Turop. Gazax Grammat. fol, 24. Theſe are followed by ul "mp 
CiEexarDus, Oc. ol 16 . 


—r—— ͤ—— — 
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«over does #5 But, in anſwer to this, it may be ſaid, thar 


the argument againſt & being a double conſonant, becauſe 
it never terminates a word, cannot be admitted, as it is no where 
aſlerted, that to be a final letter is abſolutely neceſſary to the ex- 
iſtence of a double conſonant. But, granting this to be the 
caſe, ? may in fact be ſaid, as well as Z and , to be a final let. 
ter, if the following circumſtances be properly attended to. It 
is obſerved by HuLEwicz himſelf, as well as other grammari- 
ans, that the dental mutes v, 9, 0, are thrown away before . 
This happens evidently in the formation of the firſt futures of 
verbs: thus, rvurrw, verbero, not Tvrrow in the future, but ue, 
which is written rohe! dd, cano, not «dow, or «Cw, but dow 
he, impleo, not x e nor , but mhyow. One reaſon for 
this ſeems to be, that if rs, or ds, or Ic, had been permitted to 
remain in the firſt futures of verbs, they muſt have produced 
E, and this would have confounded the termination of thoſe 
futures with that of the preſent tenſes of a great many verbs in 
L, and thus have given riſe to a great ambiguity in the caſe of 
preſent and future tenſes ; an inconvenience which the Greeks 


carefully avoided, and in the preſent inſtance the more willingly 


got rid of, becauſe the throwing away of 1, 8, J, before c, grati- 
fied an antipathy, which the Grecian ear, during the progreſs 
and refinement of their language, feems to have conceived againſt 
the combination of thoſe conſonants Þ ; for it 1s evident, from the 
analogy of certain genitives which end in vos, dos and Jos, that, 
in the early times of the Greek language, a great many nouns 
terminated in 7c, & and 6, which is the ſame with terminating 
in & thus, airs, or AUE, by rejecting the v before 6, be- 


comes 
Inſtitut. Gram. p. 13. 


+ Axoruxk reaſon is, that, in many verbs, it would produce too great a concourſe of 
conſonants. See this illuſtrated above, p. 127. note J. 
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comes ne, /ebes, but r remains before o in the genitive, 4A 
>4umrud;, or Meprag, by rejecting the I before g, becomes d 
g, lampas, in the genitive NH g 59s, or bevic, by rejecting 
before 5, becomes be, avis, in the genitive verges . Farther, 
it may be inferred, that 2 is equivalent at leaſt to de, from what 
happens in the formation of the ſecond future of ſuch verbs as 
ity, For as rvrrw hath in the ſecond future rvzs, by throwing 
out the r, which is the latter of the two conſonants, the former 
being the characteriſtic of the tenſe ; ſo 3 (5339w) hath bi, by 
throwing out the 7, which is the latter of the two component 
conſonants in &, the 89 being properly the characteriſtic of the 
tenſe, In the ſame manner, eg (Feudow) hath @2uiw, and 
1% (id hath zd. But that & was conſidered by the Greek 
writers as a double conſonant, may be clearly evinced from this, 
that, like the other two, Z and , it obliges a vowel immedi— 
ately preceding it, though naturally ſhort, to be long by poſi- 
tion, as 18 well known to all who have the ſmalleſt acquaintance 
with Greek proſody. It may be concluded then, that @ is not 
only a double conſonant F, but is equivalent either to 26, or d, 
or Je, though the general practice of the Greek writers was to 
reject r, J, I immediately before , or to ſet down v in moſt 
caſes where the general analogy requires &, and this, it ſhould 
ſeem, in order to produce a ſound more pleaſing to the 

| R 2 ear. 


* SOMETIMES T is thrown out betwixt « and e, after which the x coming together muſt 
make z' thus, @1@xTs, Av, Ak, rex, Gen. avwaxro;, where the & is reſolved into x;, and 
the v is reſtored. See a moſt ingenious Diſſertation, aſcribed to the late learned Mr 
Jzz. MaxkLan, entitled, De Græcorum Ruintd Declinatione Impariſyllabicd, et inde for- 
mata Latinorum Tertia, Quæſtio Grammatica. Extat cum Editione alter Euxiripis Dra- 
matis Supplictum Mulie rum, quam Londini excudebat doctus typographus Gur. Bowres, 
nuper defunctus, ejuſque diſcipulus J. Nicuors. 1775. 


} Tux other arguments adduced by Hul RICE. to prove that & is not a double conſo- 
vant, do not ſeem to have any weight. Vid. Inſtitut. Gram. Gr. ubi ſupra. 
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ear“. Ziype, therefore, not only lends its aſſiſtance to the den. 
tal mutes, in order to form 4 but even frequently occupies 
the place of Z, the component mute being rejected. 

II. ZIFMA 1s the only conſonant whoſe power is employed 
in the formation of the dative plural of the impariſyllabic 
declenſion; and this is done by interpoſing it immediately be. 
fore / of the dative ſingular : as, pjrwg, orator, Dat. Sing. prrocy, 
Dat. Plur. pyrogos, So xogut (xogunc), coruus, D. 8. x 
D. P. xo0gaxo:, which is x6gaZ οονο, (e, Hamma, D. S. oινν 
D. P. @X0yor, which 1s OX6Etr | (nk (Saxe), tuſſis, D. 8. Bux, D. P. Bi. 
which is 88... So alſo . (arg), oculus, D. S. d, D. P. PLUM 
which is &. "Agar ("Azguſ3;), Arabs, D. S. "Agar, D. P. Aęa g., 
which is Aęc Wi- uTHAN ( zuT1»MGs), fecala, D. 8. xc re, 
D. P. x«71). por, which is xarn/i. Alſo, dals (dars), epulun, 
D. S. dar, D. P. not dare, nor Ja,, but date, becauſe r, J, 9, 
are thrown away before v. M (NH), lucerna, D. S. A 
rad, D. P. not aapmadr,, nor Acpray, but AEr.ͤ ci. ons (ooud;), 
D. S. 4%, D. P. not he, nor 6g, but be f. 

III. It 


* Ir deſerves to be remarked, that one of the liquids, vix. „, is alſo thrown away be- 
fore 5 of the nominative, and reſtored again in the genitive. Thus, Hag, niger, for 
Ahe, has, in the genitive, wi\aves, From ſome nominatives, both » and : are thrown 
away, and reſtored in the genitive : thus, yiya; for yiyarrs, Gen. yiyarros* and they are again 
thrown away before „ in the dative plural, which is not yy ei, but yiyzoi. And when, 
in the preſents of verbs, » and q occur together, they are both thrown away before ou of 
the future: thus, xv\irdn, voluto, x, evidently for the ſake of a more plcaſing found, 
Vid. Moor Elementa L. Gr. p. 128. 

Wiru reſpect to what Hul wicz aſſerts about the final 5, in nouns of the third declen. 
ſion being changed into 3, 9, % 7, in the genitive, as is, /zs,, Gen. ig:995* 3g1ic, avi, 
Gen. ber%%;* Nia, niger, Gen. AR Apis, gratia, Gen. yagwre;* this ariſes from his 
not having obſerved, with Mr MAxRKLAup, that the full nominatives of thoſe words are, 
7e, zende, l, xd4prs* and that; is not changed into the above mentioned conſonants, 
dut that theſe having been thrown away in the nominative, euphonte cauſa, are reſtored 
in the genitive, where that reaſon no longer takes place. See above, p. 130. 
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+ Is the dative plural, » is alſo thrown out, as roulr, paſtor, D. S. Touin, D. F. WOE 
Other changes are made in this caſe in certain nouns euphoniz gratia, but & 18 always 
inſerted; 
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III. In the formation of the Greek verb, where a ſyſtem of 
the moſt beautiful kind may be traced, the ſingular or peculiar 
power of Ty is very conſpicuous, 

1. IT is always the characteriſtic of the firſt future, in verbs that 
are not liquid, a ſtation which it maintains without a rival. Thus, 
in pure verbs, rio, honoro, rica, va, ſolvo, deu, Tip.au, honoro, riuico, 
GiAew, amo, O. Nijc, TAngow, impleo, Le LPLOM in mute verbs, , 
plico, TAixow, Which is 2, @evyw, fugio, tũνα , which is @evts, 
GN, irrigo, Beryow, which is Beifw* alſo, G, video, GM, 
which is xt, rei, tero, Teipow, which 1s Ten, yętt S, ſeribo, 
gur, Which is yea. and fo alſo in verbs ending in vo, 
% and 0, in which the , 9, 9, are rejected before ow of the fu- 
ture, as has been already obſerved and exemplified “. 

2. IT is never the proper characteriſtic letter of the preſent 
tenſe, and therefore in that reſpec alſo it is ſingular. There 
are indeed a great many verbs which end in g and as it has 
been ſaid that C is compoſed of 3;, &c. it may be ſuppoſed that v 1s 
here the characteriſtic of the preſent. But as in ſome verbs, 
ſuch as Tvrr» and pirrw, the former of the two conſonants, to 
wit v, is reckoned the characteriſtic ; ſo in ſuch verbs as pgx% 
and „,, ) perhaps is the characteriſtic, as if they were 
cadeau and vouitow Fo With reſpect to thoſe verbs which end 


in 


P. 130. It is to be remarked, that in pure and mute verbs, the c, which is the cha- 
racteriſtie of the firſt future active, is allo that of the firſt aoriſt active, the firſt future, 
and urſt aoriſt middle; which it is ncedleſs to exemplify, as it is quite familiar, even to 
young ſcholars. 


+ In the Doric dialeQ, they are @g«oJw and vopiordw. T, however, is certainly the cha- 
rateriſtic of their firſt future, where r, J, 9, are always thrown away. In this caſe, the 
propriety of throwing out the 8 is apparent; for, if it were retained, ee would have 
in the firſt future del S, which is the ſame with ZedJorw* and v would have vouidrw, 
which is the ſame with e e, where it is neceſſary alſo to throw away the - which came j 
from the preſent tenſe, on account of the - which was aſſumed by the formation as the | hl Wi 0 
characteriſtie of the future, and therefore the futures actually are g and zepiow. See | | | 
this hinted at above, p. 127. note tf. See likewiſe, Moox Elementa Ling. Gr. [ bl fl 
P. 129, 
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and the circumflection of the final 3 f. The reaſon is, the 
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in oo» in the preſent, in which a - muſt be ſuppoſed to be the 
characteriſtic, this termination is plainly incident to a particu— 
lar dialect, and thoſe futures in g, which are ſaid to ariſe from 
them, are actually derived from obſolete preſents : thus, Teaty, 
the future, which is ſaid to come from gd, is evidently 
formed from the obſolete 7229, which may be learned from the 
ſecond future, which is Tgays. Indeed, Te&oow, and other 
verbs of that termination, cannot have a firſt future regularly 
formed, as c, which is improperly adopted as the characteriſtic 
of the preſent, cannot alſo be the characteriſtic of the future 
in the ſame verbs. I may add, that the later Attics rejected 
that termination in cow, and ſubſtituted 77w, ſaying Tearrw, in- 
ſtead of Tezoow . I muſt not omit obſerving too, that a few 
verbs occur which terminate in J and g, in the preſent, in 
which e may be ſuppoſed the characteriſtic of that tenſe. But 
theſe ſeem to be futures ſubſtituted in place of certain obſolete 
preſents from which they are derived, and whoſe meaning they 
have aſſumed. I know not that there are any more of them 
than the following, , coquo 5 dag, mordeo 5 dhe, ofitulor; 
%, augeo. At any rate, ſo few exceptions, and thoſe too of 
ſuch a queſtionable ſhape, can have no effect againſt a general 
rule. The conſequence, however, is, that ſuch verbs, by ha- 
ving ac in their preſent, muſt be defective ; for there is no 
proper way of diſtinguiſhing their firſt future, the - already be. 
ing employed as the charaQeriſtic of the preſent. 

3. EITMA ever is the characteriſtic of liquid verbs, 
the liquid of the preſent always remaining in the future, 
and ſome other change being employed to mark this laſt 
tenſe, ſuch as the ſhortening of the penult, if it be long, 
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analogy of the Greek tongue does not permit a liquid to pre- 
cede , except, ſometimes in the Doric dialect, as, 9, 6. 
cilo, 
* Vide LxN NET in Analogiam L. Gr. p. 55, 56, &c. 

+ See Mook E/ementa L. Gr. p. 128. 
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cito, ö. or for ſome ſpecial cauſe, as in the caſe of the prepo- 
Gtion in compoſition, for example £VOTEIgW, inſero, as will be 
ſhewn more particularly afterwards * 

IV. Tue ſingularity and independent nature of the „ is alſo 
very ſtriking, when we take a view of the ſtate in which the 
liquid » is found, when it precedes the different letters of the 
alphabet T. This may be ſucceſsfully exemplified in the caſe 
of words compounded with the prepoſitions i» and ov where 
we may remark one ſcheme of analogy for the vowels, one for 
each rank of the mutes, (which includes alſo the double conſo- 
nants, as theſe all begin with a mute,) and one for all of the li- 
quids ; but the ſolitary and abſolute Z7ypu poſſeſſes a ſort of 
analogy peculiar to itſelf, different from all the reſt, though no 
leſs regular and beautiful. 

1. EN and cb, in compoſition, remain before the vowels with- 
out any change; as, EN-A>Muoow, immuto 5 ZTYN-Oizew, una Ha- 
lito, &c. 

2, BEFORE the /ir/? rank of the mutes, » is changed into . 


Thus, 
ILinrw, incido. Ile So, und perſuadeo. 

EM- Burke, inficio. TTM YB, congredior. 
ogra, importo. Peovew, Cconſentio. 


The reaſon 1 is, that , being a labial liquid, coaleſces better 
than » with the labial mutes x, BB, , which may be obſerved in 
every ſuch union in the language . 

3. BEFORE 


* See below p. 137. 


Tax liquids are called immutable for the reaſon formerly given; but their immuta- 
bility applies chiefly to their ſituation in the inflections of nouns and verbs; for » is muta- 
ble in different parts of the analogy here remarked. 


t PaxT1cuLAarLY in thoſe new preſents in aww, which are formed from the ſecond fu- 
ture of other preſents by changing „ into «aww, and inſerting » immediately after the 
vowel in the antepenult : thus, Aumw, NT, AVTazw, Avntevw, Which is M , 
add, Mefare, NeavBeyy, Which is Azufdiv, The ſame thing happens before Y, which is 
<mpounded of any labial mute and c, thus, EM-Yuxw, refrigero. See p. 120. note +. 
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3. BEFORE the ſecond rank of the mutes, is changed into 
7. Thus, 


Klei, includo. Keniw, CONUOCO, 
ET'-eTeu@w, inſcribo. TTT fimul rides, 
X £40, inungo. New, confundbo. 


The reaſon is, there being no palatine liquid, , the interme. 
diate palatine mute, coaleſces better than , with the mute: of 
its own order; and this is a combination of very frequent oc- 
currence in the Greek language *; the ſound of the » being at 
the ſame time retained and incorporated in the pronunciation 
with that of y, though the former 1s thrown out in writing, to 
avoid the concourſe of three, and ſometimes of four conſonants, 

4. BEFORE the fhird rank of the mutes, remains unchange- 
able; thus, EN-Teivw, intendo, EYN-Teaexoow, commoveo, &c. 
The reaſon is, being a dental liquid eaſily coaleſces with the 
dental mutes, without any change. 

5. BEFORE a liquid, » paſles into a liquid of the ſame kind 
with that which it precedes ; thus, 


PF. c aaa 9 XR 
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EA-Ad hre, illuceo. EYA-Atyw, colligo. 

EM- M. yrdH, immiſceo. ZTM-Mcaerre, corripio. 
EN-Nœio, inhabito. ETN-Noww, mecum repulo. 
EP. P. b, inalgeſco. TIP. Pio, confluo. 


All this evidently was done euphonie cauſi. But it is to be obſerved, 
that before verbs beginning with ę, the prepoſition , ſeldom 
paſſes into te, becauſe, in that caſe, certain perſons of the preſent 
tenſe of the compound verb would be confounded with certain 
perſons of the imperfect tenſe of the ſimple verb; for in verb: 
beginning with ę, the ę is doubled after the ſyllabic augment ; 


wherefore the euphony was generally here ſacrificed, in order 
| to 


* Tavs, from gave, oſtendo, we have in the perfect, not æt]αqCupaa, but 7: 2a7%%. And 
in the new preſents in a»w, formed from a ſecond future, as already mentioned in the pre- 
ceding note; eU, Y, ser, feuryuvw, which is 1 að47r N I . XA * 
N, Which is xx The fame thing happens before E, which is compounded ot aun 
palatine mute ande: thus, ET-Etw, 1n/culpo. 
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to obtain a greater advantage, vwgwnrw, inſuo, for inſtance, being 
preferred to tppanro *, 

6. In the caſe of the ſolitary Ziyuu, before , if a vowel 
follows the , becomes another ci thus, XT Tri, und cibum 
capio. If a mute follows the 5, then, in the caſe of cu, the v is 
ſtruck out; but in the caſe of 5, it remains: thus, 


7 II, contrabo. II. iew, 1 nſer 0, 
76 6 [No example f.] EN- [No example f.] 
70 cbarro, ſimul jugulo. EÞewyicu, fignum imprimo- 
Fx SKanru, ſimul fodio. ZKywrw, ingruo. 
* ZL- [No example .] EN- [No example .] 
cy, EXnwarite, conforms. Tod; immoror. 
er ETearivu, ſimul milito. Telco, intorqueo. 
od T- Za ||, una vivo. EN-{ Zeopr ||, inferveo. 
79 [No example 5. J [No example 5.1 
Vol. II. 8 | The 


Tux inconvenience which was thus prevented by { remaining unchanged, may be 
perceived by declining the preſent tenſe of the compound verb, and the imperfect of 
the ſimple vetd 3 thus, 


Comround Verms : ParEzEnT TENSE. 


S. tgoumre, ig g TTL, ig gt, 

D. EPPAIITETON, EPPAIITETON, 

P. EPPAITITOMEN, EPPAIITETE, [24 TTEON. 
StieLE Vers: Imrerrect Tzxsz. 

S. tgodmrror, issa rig, * 

D. EPPAIITETON, ig, 

P. EPPAIITOMEN, EPPAIITETE, ier. 


+ Ta1s cannot be exemplified, becauſe there is no Greek word which begins with g, 
except oBemups, extinguo, with its verbals. 


I Tarxx is no Greek word which begins with oY. 


Fos &, which we ſhewed above to be equivalent to 96, is alſo, at leaſt in the Doric 
daleR, equivalent to 6. 


Taxxr is no primitive Greek word which begins with 5, except 91, wales, 
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The reaſon why » remains in the caſe of , is, that if, were 
omitted, as in the caſe of cu, certain perſons of the preſent of 
the compound verb would be confounded with certain perſons 
of the imperfect tenſe of the ſimple verb, as in the caſe of :, 
becoming #e before ę, which has been already mentioned *. 

V. Laſtly, Tuk peculiar nature of EZ7yww, and that which ſeems 
to have ſuggeſted its various functions in the ſtructure of the 
Greek tongue, ariſes from this, that it is the only letter which 
is ſibilant or hiſſing in the whole Greek alphabet. For 2, which 
by ſome is conſidered as a ſibilant letter, is no farther ſo than 
the two other double conſonants f and J and whatever ſibila- 
tion is obſerved in their ſound, they plainly derive from e, which 
is half of their compoſition. 

IN what manner then the improvers of the Greek language 
availed themſelves of this ſingular letter, I have now endea- 
voured to ſhow. From the various uſes to which it has been 
applied, ſome have conſidered it as a ſervile letter; and from 
its hiſſing, and, as they thought, diſagreeable ſound, ſome of 
the ancient writers, notwithſtanding its great uſe in their lan- 
guage, conceived a violent diſlike at it. But this, with ſeveral 
other particulars relative to the ſame letter, I propoſe to conſider 
in a ſecond part of this Eſſay. 

In the mean time, if the authority of names be deemed of 
any uſe in juſtifying inquiries of this nature, I may aſk with 
QUuINCTILIAN, © An ideo minor eft M. TvLL1vs orator, quod 
idem artis hujus diligentiſſimus fuit, et in filio (ut in epiſto- 
lis apparet) recte loquendi uſquequaque aſper quoque exaQtor * 
« Aut vim C. Cæs ARIS fregerunt editi de analogia libri? Aut 
„ ideo minus MESSALA nitidus, quia quoſdam totos libellos non 


t de verbis modo ſingulis, fed etiam literis dedit T:“ | 
F 


* Tuis will appear evident, by declining the preſent tenſe of a compound verb, with 
the » thrown out, as ie, &c. and the imperfect tenſe of the fimple verb, as to74ign, KC, 


+ Inſlitut. Orat. Lib. I. Cap. 7. © Vileſcit tibi hic ſermo. Itane * Scilicet Mero 


et Lirsie indignum decurrere Grammaticum hoc #quor, quod tot olim Scnuatere“ 
| 10 imo 
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Ir a farther apology ſtill be requiſite for a long diſcourſe upon 
a ſubject ſeemingly ſo frivolous as a ſingle letter, I might deny 
that the ſubject 1s frivolous. Nothing, it might be ſaid, is fri- 


volous, which has for its object an inveſtigation into the moſt 


minute cauſes of the cultivation of that faculty, which, next 
to our intellectual powers, is the moſt important the human 
ſpecies enjoys; without which indeed our intellectual powers 
themſelves would, in a great meaſure, be deſtitute of the means 
of improvement, but with the elegant and correct ule of which, 
elegance and correctneſs in ſcience muſt ever go hand in hand. 
may add, that it is an exerciſe ſurely of no illiberal ſort, to 
explore, and to produce to view, thoſe marks of minute atten- 
tion which the moſt accompliſhed people in the world beſtowed 
upon the conſtituent elements of their language, and which 
contributed to render that language of all others the nobleſt in 
every reſpect, and to all thoſe who attain to a knowledge of it, 
the object of enthuſiaſtic admiration. 


PAT II, 


LTHOUGH the letter E7yws be of ſuch eſſential uſe in 

the inflections of the Greek language, as I have endea- 
voured to explain, yet when it happens, either in proſe or in 
poetry, to be frequently introduced without neceſlity,. the re- 
8 2 peated 

imò addo, Imperatores. MssaLA orator, & clariſſima Coxvoxuu gente, non librum 
integrum De unica litera S compoſuit ? et cum laude quidem nominis ſui, aded fine 
fraude. Craupivs Imperator, quantà cura, et pzne dicam ambitione, tres novas 
* literas invexit, iiſque Romanam linguam auxit ? non alia, quam ſi totidem regnis im- 
* Perii fines. Jam Cxsar ille Juris De Analogtd, id eſt de infimis Grammaticorum, 


** meptiis, binos libros conſcripſit: et triumphales illas epulas variare et interſtinguere 
« . . . 8 
non erubuit ſcholica iftA dape.” Lirstus de retta pronunc. Ling. Lat. 


10 


„* 


— 
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peated fibilation thereby occaſioned is undoubtedly very diſa- 
greeable to the ear. Of this, a noted paſſage in the Med:a of 


EURIPIDES, which has been ſeverely cenſured. by ſome critics, 
1s a ſufficient proof, 


» 
Eg , ws i EN 6001 
* / — 
Favroy cu, u Agyacy oxapu; *. 


The poet, however, had not attended to this circumſtance, 
otherwiſe he would have avoided ſuch an offenfive tautolog y, 
CicERo, from inadvertence of a ſimilar ſort, has begun his 
Topica with the following ſentence: * Majores nos res ſcribere 
ingreſſos, C. TREBATL, et is libris, quos brevi tempore ſatis 
multos edidimus, digniores, e curſu ipſo revocavit voluntas 
** tua.” Several ſuch. paſſages might be produced from the 
beſt authors, both Greek and Latin, if it were worth while to 
collect them. 

IT is remarkable, that in the Engliſh tongue, where almoſt 
no inflection takes place, and conſequently where the $ has no 
peculiar duty to diſcharge, that letter 1s of more frequent oc- 
currence than in any other language, and occaſions, eſpecially 
in the ears of foreigners, a conſtant and diſagreeable hiſling Þ. 
Such a language would have been conſidered as harſh and bar- 


barous in an extreme degree, by thoſe ancient authors who were 
offended 


cc 


* Verſe 477. | 


+ © S (ſays Jonxsox) has in Engliſh the ſame hiſſing ſound as in other languages, anc 
unhappily prevails in ſo many of our words, that it produces in the ear of a foreigner 
a a continued ſibilation. Dri&. Letter S. Appison too had obſerved, ** That a change 
has happened in our language, by the abbreviation of ſeveral words that are tern. 
*« nated in eth, by ſubſtituting an S in the room of the laſt ſyllable, as in drowns, wales, 
arrives, and innumerable other words, which, in the pronunciation of our forefathers 
© were drowneth, walketh, arrivetb. This (adds he) hath wonderfully multiplied a let 
ter which was before too frequent in the Engliſh tongue, and added to that hiſſing . 
our language, which is taken ſo much notice of by foreigners.” Spectator, No. 135 
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offended even with a moderate uſe of d in the Greek. 
Dionysivs of Halicarnaſſus, in particular, has ſaid, that © the 
« Siyue is harſh and unpleaſant, and when unneceſſarily re- 
« peated, exceedingly offenſive ;. for its hiſſing ſeems to be con- 
« netted. with what is wild and irrational, rather than with the 
« voice of rational beings. Wherefore (continues he) ſome 
« ancient authors uſed it but ſeldom, and with caution, and 
« others compoſed whole odes without this letter *.“ 

To condemn, however, the uſe of this letter on all occaſions, 
either becauſe its ſound reſembles the hiſſing of a ſerpent, or 
perhaps becauſe the ſound of hiſſing bas been an uſual mode of 
expreſſing diſlike. in different ages and nations of the world, 
would be a faſtidious and hypercritical method of judging. 
HzRoOoporus, the ſweeteſt of all proſe writers, furniſhes a va- 
riety of ſuch periods as the following: Keexodiine; de Nance 
vopreruy, tixaCorres ouray TE tilem THIN Trek . j, vic. 
go ToIos iy Thos aipacime f. From this we may infer, 
that the Ionic Greeks were not very much diſguſted even with 
a frequent repetition of the Ziywa. But ſuch a pallage, not only 
on account of the frequent occurrence of S7yua, but alſo of 
lara, would have been intolerable to an Attic ear, which ſeems 
to have had a particular averſion to the repeated uſe of the 
letter in queſtion, and induced that refined people to prefer the 
double rr to the double os in a great many of their words; as 
when they ſaid dανναντια inſtead of lururru, mewrrwy inſtead of 
rec, and even oveirru inſtead of oveirow, to hiſs. The propri- 
ety of ſuch a change, however, ſeems to have been the ſubject 
of diſpute among ſome of the ancient writers, and gave occa- 
non to a jeu d gſprit of LUCIAN, which has deſcended to our 


times, 

* » [4 — Fl % * ! - * 

» Axag 89 and; ro T, Xai © TAracut, TP eu Avi dug 4e 2 NY Y jad? Cv 7) 
Yoyus, iPanrtioIa Joxst pn 0 Tvgryphog* Tay VS T&EAAIGv Sales ty pure rs aUIW Ka 


THPvAgypirw;* uct N of &olyus; wozs AX; toi IIe! o. Orc Edit. RRISAKII F 
Vol. v. P · 80. 


t Book II. chap. 69. 
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times, under the title of Aizy S. The judgment of th: 
Vowels ; where that exquiſite author, with his uſual talent for 
ludicrous compoſition, has introduced the letter NY arraign- 
ing the letter Tz9 before the tribunal of the ſeven Vowels, and 
calling out loudly for juſtice againſt the encroachments made 
upon him by this atrocious delinquent. It is ſcarcely poſſible 
to render the performance intelligible to a mere Engliſh reader, 
as the ridicule chiefly ariſes from the ſolemnity with which an 
unimportant ſubſtitution of certain Greek letters in the place of 
others, 1s treated. But it may be tranſlated in ſuch a manner 
as to amuſe this learned audience, and ſerve perhaps as ſome 
ſort of atonement for the treſpaſs committed againſt their pa- 
tience, in the former part of a dry grammatical diſcuſſion, 
The humour of the piece is heightened, by its being a very 
{ſucceſsful and well ſupported imitation of an ancient pleading. 


r „ nn ee Ges oe SS 
' 5 X 4 4 l 7 1 a * 


LuciAaN's Judgment of the Vowel:s. 


OO Ot OC I A ...... 
» TIE NES + 8 N * a 4 8 4 l = "a p 
2 * "_ 8 _ * * - — * 1 he "OY : P 


IN the Archonſhip of Ar1sTARCHUs of Phalerum *, on the 
* 7th of November f, the letter Z7ywa commenced a proſe- 
* cution againſt the letter Tab, at the bar of the ſeven 
** Vowels, for violent diſtraining of goods, alleging that he 
** was plundered of all thoſe words uſually pronounced with 


* a double Tas. 
10 Yr 


Tur learned Coxsrnr, merely upon the authority of this paſſage of Luctax, has 
inſerted in his Faſli Aittici, the name of ArrsTAarcuvus Phalereus, as Archon Eponymus at 
Athens, in the iſt year of the CCXXII. Olympiad, and of the Chriſtian æra, 159. It 
may be ſuppoſed, however, that, in a ludicrous compoſition of this fort, Luctav would 
not mind an adherence to the truth of chronology, but might pitch upon an Archon on 
this occaſion called AxisrARchus, in alluſion to the famous grammarian of that name 
who was born in Samothracia, and flouriſhed at Alexandria about the CLVI. Olympiac 
and who was fo eminent in his art, that the name Axis raxchus became ſynonymous wit! 


the word Critic. See Corxsini Faſti Attici, Tom. II. p. 104. and Tom. IV. p. 165. 


+ Scalix and others ſuppoſe Nuzr:;2y to correſpond to the month of October. | 


have preferred the opinion of Px rau and Coxs1x1, who make it to agree with ahh 
| Nt 
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« YE VOWELS, before whole tribunal 1 ſtand, as long as 
the injuries I received from this Tab here were but of a tri- 
« yial nature, whilſt he abuſed my property, and encroached 
upon me where he had no juſt right or title, 1 bore the loſs 
© without repining ; and out of the deference which you know 
« I obſerve both to you and the other ſyllables, I lent a deat 
ear to certain inſinuations which were circulated to his diſ- 
* credit. But fince he proceeds to ſuch a pitch of avarice and 
„ folly, as to be conſtantly adding more heinous acts of vio- 
« lence to thoſe which, with a reluQant ſilence, I uſed to ſuffer, 
am forced to arraign him before You, who are well ac- 
* quainted with the diſpoſition of us both. And I am under 
no ſmall apprehenſion, on account of this expulſion to which 
I am expoſed ; for while he is continually adding ſomething 
more violent to what he has already perpetrated, he will foon 
thruſt me completely out of my own province, ſo that by be- 
having thus tamely, I ſhall run the riſk of being no longer 
accounted a letter, and all of us ſhall have ſome reaſon to be 
alarmed “. 

* IT is therefore expedient, that not only vou who at pre- 
ſent fit in judgment, but likewiſe the other Letters, ſhould 
be upon your guard againſt this daring attempt. For if any 
one who has amind ſhall be permitted to quit the poſt al- 

+ ſigned 


« 


10 


On the 5th of Ilvzr}i5y, were celebrated at Athens the feſtivals called Hast and 
0:40:24. See Corgini Faſti Attici, Vol. I. p. 63. and Vol. II. p. 383. Allo, Porter's 
Archeol, Vol. I. P · 418. & 423. | 


* In the Greek, the laſt member of this ſentence is, % l & xG&o9Jx 18 742 to which 
BovapeLotivs propoſes to add, r aura re which he found on the margin of one 
MS. and the reſt of the letters be in the ſame alarming ſituation. Inſtead of 178 48», the 
celebrated HemsTERrnvis ſeems diſpoſed to read 29 [i. e. 7] , and to render the 
ſentence as follows: Ita ut parum abſit, quin, fi quietus injuriam ultra feram, e numero 
lterarum expungar, neque alis ſim loco, quam ſonus aliquis, vel, fibilus. 1 have no doubt 
that the phraſe, as it is in the printed books, came from the pen of Lucian, © 7w & «gas 
Ty dige, i. e. 0 T1718 Oe neo9a nuw is dee, and all of us have ſome reaſon to be alarmed. 
This meaning is confirmed by what immediately follows. 


144 ANALOGY of GREEK LETTERS; 


* figned to him, and violently to intrude himſelf into that of 
** another, and this too by your connivance, without whoſe aid 
nothing 1s written to any purpoſe, I cannot ſee how the ſe. 
veral ranks will maintain their juſt rights, according to the 
original arrangement. But I truſt that neither you will ar. 
rive at ſuch a pitch of negligence and ſloth as to permit the 
perpetration of injuſtice, nor, though you ſhould decline ah 
participation in this ſtruggle, muſt I, who am the ſufferer, 
abandon my plea. 
* WouLD to heaven! the audacity of certain other letters had 
received a check the inſtant they began to violate the law, 
and then A«/33z would not at this day have been at daggers. 
drawing with Pa, diſputing whether a prumice-/lone ſhould be 
written xi or #470925, Or a headach ſhould be XEQUNC) iu 
or x#@%\ugyia" nor would Tuppe have been perpetually 
wrangling, and even frequently upon the point of coming 
to blows, with Kara, in the fuller's ſhop, inſiſting that 2h: 
* flocks of wool.ſhorn off by the fuller, ſhould be y1apure and not 
* z1z@anu" and the ſame Ti would have no longer con- 
tended with A«p/3, by taking away from him, and indeed 
totally robbing him of, the word hardly, calling it p5yi; in- 
“ ſtead of won and the reſt of the letters would have aban- 
doned every attempt to introduce an illicit confuſion. For it 
is fair that each ſhould abide by his appointed ſtation ; as 
every tranſgreſſion of the bounds preſcribed marks the cha- 
rater of a ſubverter of juſtice. 
© WHOEVER at firſt eſtabliſhed theſe laws for us, whether it 
* was CADMUSs the iſflander *, or PALAMEDEs the ſon of NAu- 
*® pPL1Us,—(ſome aſcribe this important charge to S1MONIDES) 


not only determined who ſhould be firſt and who ſecond 
| | in 
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See above, p. 118. note + The famous Capmus, ſon of AckxOR, is here called 
3 vrowdrr;, from his connection with Tyre, according to ancient authors 07ig!- 
nally built in an Iſland, which Ax EXAVDER is ſaid afterwards to have joined to th 
Continent. See the notes of Do Sour, and HZusTERHVis, in the 4to Edit. of Lucia“ 
TWorks. Tom. I. p. 87. Amſt. 1743. 38 


« 
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in that order wherein the ſeats of precedence are fixed, but 
alſo fully underſtood the qualities and powers which belong 
to each of us. And on you, ye Judges, he hath conferred 
the larger portion of honour, inaſmuch as you are capable 
of expreſſing a ſound by yourſelves ; on the ſemivowels, the 
next ſhare to yours, becauſe they require a ſmall degree of 
your aſſiſtance, in order to be diſtinctly heard; and he hath 
allotted the leaſt of all to ſome who, by themſelves, poſſeſs 
no ſort of ſound whatſoever . Wherefore, it is the province 
of you Vowels to be the guardians of theſe laws. 

Br this Tab, (for I have not a more opprobrious appel- 
lation for him than his own name ) who, unleſs, by Jupiter! 
two of yourſelves, I mean "Axpz and T, excellent both, and 
ſeemly to behold, had come propitious to his aid, would not 
even have been heard,—this very culprit dares to injure me 
in a more atrocious manner than ever any other of the letters, 
by expelling me from my native nouns and verbs, at the 
ſame time chaſing | me away from conjunctions and prepo- 
fitions, inſomuch that I am no longer able to endure his ex- 
ceſſive rapacity. But it is now time to ſtate whence, and 
from what circumſtances, theſe outrages originated. 

* I oNcE was ſojourning at Cybelum, an agreeable enough 
little town, a colony, as is reported, of Athenians, and took 
along with me the beſt of my neighbours, the robuſt P. 
| lodged at the houſe of a certain comic poet, whoſe name 
was LYSIMACHUS, by extraction evidently a Bœotian, but 


who was ambitious of paſling for a native of the very centre 


of Attica. While I remained in the houſe of this landlord, 
detected the avarice of this ſame Tab. As long as, by de- 


priving me of my congenial friends, he ſeized only on a few 
Vol. II. T * Of 


3 See AR1STOTLE's definition of a Vowel, a Semivowel and a Mute, p. I23. 


f See below, p. 149. 


{ L have adopted the reading propoſed by HxMsTERUVIS, vi. 475474 and ig. 
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40 
40 
6c 


my wonted and familiar companions, ſurely no trivial and 


of them, fo as, for inſtance, to call forty rerratuaura inſtead 
of reccag nora, | imagined it to be a common practice among 
the letters who were there educated together. And even 
while he claimed a right to force to day into: his train by the 
name of rie inſtead of gigigo, and uſed the fame freedom 
with other words of that kind, as if they had been his own 
property, I tolerated what I heard with ſome degree of pa. 
tience, and was not very violently provoked upon the occa- 
hon, But when, after beginning in this manner, he had the 
impudence to metamorphoſe the word ſignifying feel from 
X00 E into gcerrir gon, and to call cobler”. leather. xte 
inſtead of xz4covwa, and pitch rirra in place of ziwau; and. 
in ſhort, having diveſted himſelf of all ſenſe of ſhame, to 
inſult the name of Queen, by pronouncing that uriaurru 
which ought to have been, 2ugjaocu, I got into a moſt furi. 
ous paroxyſm of rage, being apprehenſive that ſome one, in 
proceſs of time, might venture to, ſay. rsa inſtead of aize, 
and ſo, not leave me ſo, much as. a ſingle. fig. —I beſeech 
you, in the name of love! to bear with this juſt indigna- 
tion, when you reflect that. my ſpirit is ſo much. depreſſed, 
and that I have none who are ready to help me; for when 
the queſtion is about, depriving me of words that have been 


vulgar objects are at ſtake, Having torn my, prattling zie. 
my favourite magpie, as it were out of my boſom, he calls it 
his xi rr, and, in defiance. of the command of AR1STAR- 
CHUS, he hath, ſeized; on my ringdove, which he. calls $«77%, 
on my ducks, ſtyling. them , and my ouſels, to which he 
gives the odious name.of. xgr7ygy. He: hath borne off wholc 
hives, of my bees, calling them weairra: inſtead. of WENIOOC, 
Nay, having made an incurſion into. the Attic territory, he 
hath even carried away, in the moſt outragious manner, the 
region of bees, mount Hymettus itſelf, and that too before 


your own eyes and thoſe of the other ſyllables. But "wy 
| G 40 
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do I mention ſuch circumſtances as theſe? He has baniſhed 
me entirely out of Theſſaly, to which he inſiſts upon giving 
« the name of Thettaly, and he has claimed an excluſive right 
to the very fea, which he calls 04>wrre inſtead of Yurarcrw. 
Nor does he even abſtain from the beets in my garden, inſo- 
„much that he has not, I may ſay, left me a fingle 740%), 
« or little ole, which I can call my own. But you yourſelves 
can bear me witneſs what a patient chara&er Iam; for 1 
never ſo much as found fault with &, when he ſtole my pre- 
« cious opcea yo; *, or emerald, from me, and thruſt me out of 
the city of Smyrna; nor with E, when he violated every ſti- 
* pulation F, and even has Tuvcypipes the hiſtorian as the 
„ abettor of his guilt. As to my next neighbour P, it was 
„but an act of humanity' i in me to forgive him, when, in the 
« delirium of a diſcaſe, he planted my myrtles | in his own garden, 
* as if they had been called upp and not lugo ini, and, 
under the preſſure of a deep melancholy, ſtruck me a blow 
on the cheek. Such is the patient natural temper with which 

i I am endowed. 
« Bur the violent diſpoſition of this Tab will be till more 
apparent, when we reflect, that he has alſo injured, not only 
„Alxra, Ora and Zjra, but almoſt 8 one of the other 
* letters, Call in the plaintiffs. Hear, O ye Judges, what 
* Aire has to ay. A. He hath bereaved me of my faculty of 
* perſeverance, requiring, in the face of all law, that it ſhall be 
called i, re inſtead of iNN —Lifſten, I beſeech you 
to the wailing of ©jre, who is tearing his hair in anguith for 
the loſs of his'gourd, which has been changed from #57.vz9; 
into XOAUxUVTY ; ; and to Ziræ, complaining that he no longer 
* hears the -muſic of the pipe nor the ſound of the trumpet, rvgiteu 
T 2 * and 


* Wulen i is ſometimes written SgdAν ,, as Cal is written Zuges. See the annota- 
tion of HeusrERHUsfus. 


« 


+ dux ,—which . writes FUn Nν,νν, and ſo i in many other words, uſing - 
lor e, as is well known. 
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cc 


and hig being now ſupplanted by cuęirren and TR) TITTY): 
and that he is not allowed even to grumble, the proper word 
7evge being now no more. Who could have patience to en. 
dure ſuch indignities ? or what puniſhment is adequate to 
the demerits of this moſt execrable Tab? | 
Bur, in ſhort, he is not only injurious to his kindred tribe 
of letters, but has already begun to encroach upon the hu- 
man race, in ſuch a manner that he permits them not to 
make a proper uſe of their tongues. Apropos of tongues, 
which this mention of human affairs has introduced, it 
brings to mind how the miſcreant has uſurped my province 
here too, by metamorphoſing yAaaoox, a tongue, into Murra. 
O thou villanous Tab! thou very bane of all tongues !— 
But to return from this digreſſion to the defence of men, 
whom he has ſo groſsly injured. He attempts to torture their 
voice, and bind it with chains. When one perſon beholds 
a beautiful object, and wiſhes to ſtyle it 20%, fair, up comes 
this Tab, and moſt impudently obliges him to call it r&>w 
« ſuch is the violence of his claim to be at the head of every 
„thing! When another is ſpeaking of a wvine-branch by the 
* appellation of x#>7wa, he himſelf being 7h7wa, a wretch, 
„makes the poor word wretched too, by calling it A. 
„Nor are his injuries confined to vulgar men; he even forms 
a plot againſt that tremendous Monarch, to whom the earth 
and the ſea, in a ſupernatural manner, are reported to have 
© yielded “; and inſtead of giving him his proper name Kyz9;, 
„ CyRvus, he ſpeaks of him by the appellation of Togo, as if 
„he were a cheeſe. | | hs 
< SUCH then are the ways in which he injures men in their 
ſpeech. But how does he ſtill more materially injure 5 
| | * Iney 
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* Lucian ſeems here to allude to the magnificence of the oriental ſtyle. XEN 
in the Anaha/is, relates, that Cyxus the younger, with his army, paſſed the Euphrates 
on foot, which had never been forded in that manner before, and adds— 
xx} cepdg Lroxwpnoar Toy Foraper Kuge ws Rad hiigovTh: Lib. I. See the an 
HemMSTERHUIS, | | 
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« They lament and deplore their hard fate, and often execrate 
« CADMUS for introducing this Tab among the number of the 
letters. For they ſay that tyrants, taking the hint from the 
« appearance, and imitating the form, of this letter, did fa- 
bricate gibbets to hang men upon; and hence this moſt 
« miſchievous contrivance obtained its odious name *. For all 
theſe crimes, how many deaths do you ſuppoſe this Tab de- 
ſerves? For my own part, I reckon the only puniſhment 
adequate to his guilt would be to hang him upon a machine 
of his own ſhape ; for it was owing to him that there was ever 


ſuch a thing in the world as the figure or the name of a 
„ gallows.” 


Tavs far Lucian; and it muſt be owned that the ludicrous 
manner was the moſt proper that could be employed in treating 
ſuch a ſubject. Lies1vs, in his Dialogue de rei pronunciatione 
Latinæ linguæ, has obſerved, * That many attack the reputation 
* of the letter 8, and even form a defign againſt its life.“ 
famam ejus multi petunt, imo vitam. —And he adds an enumera- 
tion of thoſe enemies. PIN DAR (ſays he) reproaches it, and 
calls it zi/3dyXov, ſpurious, and, out of hatred to it, is ſaid to 
* have compoſed verſes without its aſſiſtance. DioNxsius the 
* rhetorician, in exalting the Pi, undervalues this letter, and 
brands it with the vile epithet of $12:.u3n, /avage. All the 
Attics deteſt it, and generally have ſubſtiruted Tab in its 
room. Latin authors ſeem to join in the onſpiracy; and, 
among men of rank, MEsSSALA ſays it is not even a /etter, 
but only a hiſs. Among teachers, QUINCTILIAN pronounces 
it to be a rough letter, and harſh in the combination of 


words. Nay, even the ancient writers rejected it, in imita- 
«c 


« 


« 


tion 


= (c ©. 8 0 — * © — 
Vertrs1881MA vocis oT&vec; originatio: Tad, Tevnpes, hoc eſt in modum vb eſſor— 


; : 1 
matus: et per contractionem rarfos et præpoſito ſigma ut fieri ſolet, 5avgo;,” M- 
NAGIUS, - 
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tion of the Attics ; and their method was, to uſe mertare and 
* Pultare inſtead of merſare and pulſare, juſt as Exnivs uſed 
adgrettus fari inſtead of aggreſſus fari. The poets alſo have 
taken a fide ; and, in their verſe, this letter, when a conſo. 
nant follows, is commonly expunged. Thus,—vit4 ill; dig- 
nu” loccque. And -omnibu princeps: And in the Plays of 
PLAUTUS and TERENCE, examples frequently occur.” 
AGAINST all this hoſtility which has been declared againſt 
the 8, Lirstus undertakes its defence. The paſſage is curious; 
but being too long for a quotation, I refer to the work itſelt. 
The elegant Munxzrus is a ſpeaker in the Dialogue, and on 
him LIpsius devolves the taſk of vindicating his favourite 


letter; but, like other ſtrenuous advocates, he appears to carry 
his zeal for his client too far “. 


«cc 
c 
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cc 


THERE 


* I ﬆ8ALL tranſlate ſome excerpts from it in this note. In anſwer to Pixrar's charge, 
Moxervs iuſiſts, That Eiywa has a genuine ſound}. and every other mark of a genuine 
letter.“ And with reſpect to the epithet of 9921@,, given to it by the Halicarnaſſian, 
if the meaning be, that Z denotes a ſound ſimilar to the hiſſing of ſerpents, this he thinks 
a very ſtrange objection-. Why then (ſays he) don't you deſpiſe the letter R, becauſe 
<< it 15 expreſſive of: the noĩſe of dogs ? M, becauſe that of oxen? B, becauſe that of 
** ſheep? For dogs //narl, oxen /ow, or utter a noiſe which in Greek is ne, and in 
Latin mugire, and ſheep beat. But fince you call this hiſſing of ſerpents deteſtabic, 
<< tell me, what ſhall you think of winds, of trees, of men? You will not deny that they 
*© whiſper, and that moſt agreeably. The ancient inventors of names, as if nature had 

been their guide, denoted the moſt delightful of all objects by this letter. Look up to 
the heaven, there you behold the /un, the ars. Look down to the earth, among the 
things that are ſweet, you find ſeſame and ſugar; among the charms of love, whiſper 
and 4//es ; and among. the joys of life, /eep,. ſaſety, ſoundneſs.” And 3 little after ho 
adds, © The Attics, you ſay, deſpiſed it. Why ſhould I be ſurpriſed that the moſt faſti- 
dious of mortals did ſo? But the Lacedæmonians and Thebans were of a different op!- 
nion. At this very day, the robuſt inhabitants of Germany delight in this ſtrong fi- 
bilating ſound, which (let not my Lirs tus be offended) is avoided by you, the delicate 
© inhabitants of the Netherlands. You are in the wrong. But I do not point out you! 
error, becauſe Lucia has already pleaded and diſcuſſed the cauſe before the tribunal 
of the Vowels.” The ſpeaker next proceeds to anſwer the objections of MesaLa 152 
QotscT1iL1an, and then ſhews that the ancient writers made very frequent uſe of this 
letter, inſomuch that their inſertion or ſubſtitution of it ſeemed, in his opinion, to * 
of affectation; and, after producing a great many inſtances of this, and accuſing 55 
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THERE ſeems, however, to be no good reaſon either for ap- 
plauding or condemning the found of this letter in the extreme. 
Paſſages have been already quoted from Eur1PiDes and CictRo, 
which, if read with attention, muſt convince every one, that 
its frequent recurrence is diſagreeable to the ear, though that 
circumitance ſeems to have eſcaped the notice of the authors 
themſelves in eompoſing thoſe ſentences. But MirTonN has, 
with manifeſt defign, availed himfelf of the diſcordant ſound 
produced by ſuch a reperition, and that with powerful effect, in 
the following verſes, where SATAN, when defcribed as having 
arrived at Pandzmonium, and in a boaſting manner related his 
ſucceſs againſt Man, 1s received by his infernal audience with 2 
general hiſs. | 


80 


poets of ignorance who deſpiſe this letter, he puts the queſtion, © Have not I now ſaid 
enough, Lirsius, about the fondneſs and reſpect which the ancients had for this Iot- 
ter- Ves, quite enough.“ | | 

Tuis Dialogue betwixt Lirsius and Muxegrvs, is dedicated to the renowned Sir Puiuir 
$1pxey. The ſcene is laid on the Quirinal, in a garden belonging to the {plendid Hieppo- 
LyTus of Eſte, the patron of Muaerus. Lirstus repreſents himſelf as a young man on 
his travels at Rome, poſſeſſing an ardent deſire of knowledge. Having paid.a vilt at 
the apartments occupied by MurEeTvus in the houſe of his patron, he was ſhewed into the 


garden, where he found that accompliſhed fcholar fo deeply engaged in reading, as for 


ome time to pay no attention to the approach of the ſtranger. The book he had in his 
hand happened to be a work of Liesws himſelf, entitled Varia, which had been lately 
publiſhed at Antwerp. A pleaſing deſcription of this interview is given by Liesivs in 
the commencement of the Dialogue, Cubiculum ejus cum pullaſſem,”” ke. They at- 
terwards enter upon the proper ſubject of the piece, in which Muzervs is repreſented as 
the principal ſpeaker. But the ſtyle, in point of elegance, is far inferior to what 
MuzeTus would have really made uſe of. The work indeed is confeſſedly the compoſli- 
tion of Lies1vs, whoſe. Eatinity, though he was one of the ableſt critics of the ſixteenth 
century, has with juſtice been cenſured. His merit was ſuch, however, that even his ſtvle 
procured; a numerous tribe of imitators, But no modern writer of Latin has furpalled 
the elegance of MuxR TuS. His orations in particular, in point of eaſe and fluency of 
expreſſion, may perhaps even vie with thoſe of Cicero. It muſt give every Icholar 


pleaſure to hear, that the celebrated RuuxkEN us of Leyden, is at preſent engaged in 


Weparing for the preſs a new and complete edition of the works of Murerrs. II faut 
 (fays Barre) bien aimer les mauvais modeles quand on eſt capable de preferer le 
* iyle de Lirsk à celui de Paus Manvuce, ou à celui de Moger ; un ſtyle qui va par 
ſauts, et par bonds, heriſſé de pointes et d'ellipſes, à un ſtyle bien lit et coulaut, dt qui 
N develope toute la penſe.“ Did. Artic. Lis, Not. [L.] 
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So having ſaid, awhile he ſtood expecting 
Their univerſal ſhout and high applauſe 
To fill his ear: when contrary he hears 
On all ſides from innumerable tongues 
A diſmal univerſal hiſs, the ſound 
Of public ſcorn, — 
He would have ſpoke, 
But hiſs for hiſs returned with forked tongue 
To forked tongue : for now were all transform'd 
Alike, to ſerpents all, as acceſories 
To his bold riot : dreadful was the din 
Of hiſſing through the hall; thick ſwarming now 
With complicated monſters, head and tail 
Scorpion and aſp, and amphiſbcena dire, 
Ceraſtes horn'd, hydrus and elops drear 
And dipſas *. 


O the other hand, it is certain, that a judicious introduction 
of this letter produces, on many occaſions, a very pleaſing ef- 
fect; ſuch as may be perceived from the two concluding words 


of the following verſes of the ſame poet. Our firſt parents are 
the ſubject. 


He on his ſide 

Leaning half-raiſed, with looks of cordial love 
Hung over her enamoured ; and beheld 
Beauty, which whether waking or aſleep 

Shot forth peculiar graces ; then with voice 
Mild, as when Zephyrus on Flora breathes, 
Her hand, ſoft touching, whiſper'd thus +. 


Tugockrrus, in the very beginning of his firſt Idyllium, 
repreſents TayRs1s, a ſhepherd, addreſſing a goatherd in the 


following manner: Goatherd, this pine, which is * 
| 10 t 0 


* Par. Loſt, Book X. 
+ Ibid. Book V. 
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« the fountain, melodiouſly utters its whiſpering ſtrains with 
inexpreſſible ſweetneſs : thou too playeſt exquiſitely on the 


60 pipe "8; 
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Lvęlodòes 


With reſpect to the whiſpering or gentle ruſtling produced by the 
pines, the Greek Scholiaſt remarks, ** That the pines whiſper 
* when they are gently fanned, the breeze being broken by 
© the cloſeneſs of the leaves “.“ He has likewiſe obſerved, 
That the word :Ivvps is contrived on purpoſe, from the 
* peculiarity of its ſound, to imitate the ſound which it ex- 
„ preſſes T.. I may add, that the Doric words pexioveru and. 
rvgiodeg, inſtead of weiridera and gigi, by bringing wiyua be- 
fore dire, conſiderably augment, in this inſtance, the ſweet- 
neſs of the ſound. 


* Yigugigeos ai TiTYC, dra gie, TH aTWOTHTO TOY PUANG TX 1Gomirus THe VOWS, 


+ Nrepereroinrar di 1 Mtig mage TY Tu 1x8 ira, KATH jhlUNTW Th; Davis, 
Homer abounds in inſtances of 'Oveperoroiia, as is well known. 
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V. ACCOUNT of the GERMAN THEATRE, By HEMA 
MA4CKENZIE, Eſq; F. R. S. Epin. 


[ Read by the Author, April 21. 1788.) 


N O country perhaps affords a more intereſting literary ſpe- 
culation at preſent than Germany. For reſearches in ſci- 

ence and philoſophy, for laborious inveſtigations into the prin- 
ciples of public polity and law, ſhe had long been conſpicuous; 
but, till very lately, ſhe made ſcarce any pretenſion to fame in 
the other departments of literature, which uſually precede thoſe 
more abſtrat and laborious purſuits I have juſt mentioned. 
Even in hiſtory, her writers were few; but of poetry and 
belles lettres, ſcarce a trace was to be found; and of the very 
little of either, which the authors of that country produced, 
the language in which they conveyed it, was a foreign one. 
But of late, Germany begins to exert herſelf in the more ele- 
gant walks of literature, with an uncommon degree of ardor ; 
and in her literary aſpect, ſhe preſents herſelf to our obſervation 
in a ſingular point of view, that of a country arrived at ma- 
turity, along with the neighbouring nations, in the arts and 
ſciences, in the pleaſures and refinements of manners and ſociety, 
and yet only in its infancy with regard to writings of taſte and 
imagination. Theſe, however, from this very circumſtance, ihe 
purſues with an enthuſiaſm, which no other fituation could 
perhaps have produced; the enthufiaſm which novelty inſpires, 
and which the ſeverity incident to a more cultivated and critical 
ſtate of literature does not reſtrain. Since the time of HALLEE 
(who, by an extraordinary combination of talents, united m 
| deepeſt 
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deepeſt abſtraction of ſcience with the caſe and pleaſantry ot 
the lighteſt poetry) and of GerLLEerT, the La FonTaiNE of 
Germany, that country has thrown into the circle of literature 
a greater variety of productions in poetry and belles lettres than 
any other nation of Europe. While other countries have been 
applying themſelves chiefly to moral, phyſical and geographical 
enquiries, Germany, remounting as it were to the ſources of 
ancient inſpiration, has given to the world works of that crea- 
tive ſort, which are ſeldom produced in thoſe later times, when 
fancy and 1magination give place to the ſober certainties of 
ſcience and philoſophy. Among thoſe works of imagination, 
it is ſufficient to mention ſeveral epic poems, one of which at 
leaſt, the Meſſiab of Rlopſtoch, is of the moſt acknowledged and 
univerſal reputation. 

Tune language of Germany, however, has not yet attained, 
as thoſe” who know it inform us, that perfection and regularity 
neceſſary to ſtamp the higheſt value on the productions com- 
poſed in it. Its currency, for the ſame reaſon, is far from 
extenſive ; and therefore the original German works are ſcarce 
read at all beyond the circle of the empire. French and En- 
gliſh tranſlators, particularly the former, have made up to 
| ſtrangers the loſs which this would otherwiſe have occaſioned ; 
and few books of any merit now appear in Germany, that are 
not republiſhed in the French language by the bookſellers of 
Paris, | | 

Or theſe, one of the moſt remarkable, and, from its nature, 
one of the moſt intereſting, is the Theatre Allemande, or a Col- 
lection of the moſt approved theatrical performances of Ger- 
many, tranſlated into French by Meſſrs FRIEDEL and DE Bon- 
NEVILLE, which is rivalled by another collection of the ſame 
kind, though not hitherto ſo extenſive, by Meſſrs Jux KER and 
LIEBAULT ; both tranſlations, as far as one may judge from 
intrinſic evidence, are executed with fidelity and ability. 

U 2 As 
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As the drama of every country marks more ſtrongly than 
any other of its productions, the features, both of its genius 
and of 1ts manners, I thought I ſhould afford a not unaccepta- 
ble piece of information to this Society, by giving an account 
of thoſe publications, accompanied, as it naturally muſt be, 
with ſome remarks on dramatic compoſition in general, ariſing 
from the particular obfervations excited by the works in que- 
ſtion. Neither that account, nor thoſe remarks, will pretend tc 
completeneſs or regularity. Written amidſt a variety of other 
occupations, with but little leifure either of time or of mind, 
| only mean them as preſenting to the Members of this Society 
a ſketch of ſomething that merits the further enquiry of the 
induſtrious, and which, as an amuſement, will well repay the 
time which the unemployed may be induced to beſtow on it. 

IT appears by a preliminary diſcourſe, prefixed to Mr FRIEZͥ 
DEL's tranſlation, ſomewhat contradicted, but without much 
effect, by the preface of Mr JuxxER, that it is only at a very 
late period that the theatre of Germany has arrived at any de- 
gree of perfection. In the year 1727, GOTTSCHED, profeſſor 
of Philoſophy in the Univerfity of Leipſic, undertook a re- 
formation of the German ſtage, till that time funk in a ſtate ot 
barbariſm. But he gave only tranſlations of French plays, 
with one or two miſerable originals of his own, long ſince for— 
gotten. It was not till between the years 1740 and 17509, that 
any performance of merit appeared, or that actors of eminence 
(with very few exceptions) feera to have exiſted to perform them. 
About that period, the celebrated Ecxnoe, the Rosctrs ot 
Germany, began his theatrical career, in which he continued 
to delight his countrymen till his death, which happened in 
1778, a year remarkable in the annals of the ſtage, fince it de- 
prived the world of three of its greateſt actors, LE Nalx, 
GARRICK and ECKHOEF. . 

Bes1Des the low ſtate of polite literature in Germany betor: 
that period, of which I have taken notice above, the {mall ex. 


* — 
AS 
» w „ 


ACCOUNT of the GERMAN THEATRE. 


157 


tent of each individual ſtate muſt neceſſarily have obſtruQed 
the progreſs of theatrical exhibition. The eſtabliſhment of a 
good theatre is too expenſive for the limited revenues of the 
ſmaller potentates, among whom great part of Germany is divi- 
ded. At Vienna, Berlin and Dreſden, there were theatres ſupported 
at very conſiderable expence ; but theſe, I believe, were deſtined 
for the opera. This would indeed naturally be the caſe, where 
the entertainment was meant for the Court. Dramas that 
rouſe the pathons, that ſhake the ſoul, afford pleaſure only to 
the body of the people; the great and the faſhionable reliſh 


much more thoſe ſpecies of entertainment which gratify the 


finer ſenſes, or amuſe the lighter fancy of the indolent and the 
voluptuous. Muſic and dancing, or muſical dramas which 
include both, are always their favourite amuſements. 

THe progreſs of the German ſtage muſt have alſo been con- 
fiderably impeded by the circumſtance of the language being 
ſo different in different parts of the empire; and in ſome of 
them ſo degraded in the patcrs of the country, as cf courle to 
make French the common language of the better fort of 
people. 

Is the year 1747, LessING, whom the Germans regard as 
the chief of their dramatic authors, produced his firſt comedy 
at Leipfic 3 and from this time downwards, a variety of au- 
thors of genius contributed to form and to eſtabliſh the thea- 
tical taſte of Germany. Their attempts, however, ſeem ſtill 
to have been obſtructed by the particular ſituation of the coun- 
try. No capital, like Paris and London, united or rewarded 
their efforts. The King of Pruſſia, from whom one would 
have looked for literary patronage, had always a prepoſſeflion 
for French, and a contempt for German literature. We find 
him therefore beſtowing high honours on Le Kaix, who acted 
occaſionally on a French theatre eſtabliſhed at Berlin, but never 
intereſting himſelf about the eſtabliſhment of a German ilage. 
It is pretty remarkable, that the muſes of the empire found 

protection 


| 
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mine young men of Germany, to wear as a uniform the dreſs which WEA TEN deſeribos 
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protection and ſupport chiefly from perſons engaged in com. 
merce, the firſt theatres of any eminence being built by the 
merchants of Leipfic and Hamburg. After the concluſion of 
the laſt war, however, the theatre appears to have received 
conſiderable encouragement at Vienna, Berlin, Manheim and 
Dreſden. 1 

ABOUT this period, the taſte for ſentimental and pathetic 
writing began to be wonderfully prevalent in Germany, Th, 
works of STERNE, and ſeveral other Engliſh authors of the 
ſame claſs, were read with the greateſt avidity. I remember tg 
have been told of a club or ſociety, inſtituted at ſome town in 
Germany, whoſe name was taken from the /auf-box, which. 
forms a ſtriking incident in the celebrated ſtory of the monk 
in the Sentimental Journey. The Poems of WIELAND, GESNEE, 
Weiss, Sc. are full of the moſt refined ſentiment and ſenſibi— 
lity; and the celebrated Sorrows of WERTER of Goethe carries 
thoſe qualities to that enthuſiaſtic height, which has ſo much 
captivated the young and the romantic of every country it has 
reached *. This prevalence of highly refined ſentiment ſeems 
commonly the attendant of newly-introduced literature, when 
letters are the property of a few ſecluded men, and have not 
yet allied themſelves to the employments or the feelings of ſo- 
ciety. The ſame thing took place at the revival of letters in 
Europe after the long night of the middle ages. The Platonic 
love of the ancient romance, and of the poetical dialogue of 
the Provencals, was the produce of the ſame high-wrought and 
metaphyſical ſentiment, which is the natural reſult of fancy 
and feeling, untutored by a knowledge of the world, or the 
intercourſe of ordinary life. 

WE are not therefore to wonder, if, amidſt what we might 


be apt to term refinement in point of ſentiment and expreſſion, 


we 


Soo after the publication of that little work, it became a badge of faſhion mene 


1 


as having on in one of his interviews with CuarLoTTE, 
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we ſhould find in thoſe German dramas, a diſregard for the re- 
gularities and the decorum of the ſtage, which is conſidered as 
marking a very rude ſtate of the dramatic art. Such diſregard, 

in effect, ſome of thoſe dramas exhibit in a remarkable degree. 

The ſcene is ſullied with murder, and disfigured with madneſs, 

as often as that of the ancient Engliſh tragedy. And in one 

of the plays of this collection, in point of tenderneſs and 
paſſion, a performance of very high merit, AcNnzs BERNAu, 

W the heroine of the piece, is executed on the ſtage in a manner 
as repugnant to the delicacy or dignity of theatrical ſituation 
as can well be imagined, to wit, by being drowned; and one | 
of the executioners 1s exhibited puſhing her down into the wa- il 
ter when ſhe attempts to fave herſelf. 1 
Ta1s diſregard of rule, and this licence of the ſcene, are attend- Wl 

ed with many unfavourable, and yet perhaps with ſome fortunate 
effects. The rules of ſound and liberal criticiſm certainly pro- | 
duce, in the hands of great ability and genius, the moit exqui- | | | 
fite and delightful performances. Yet there is a certain reach | 
of genius, which they may reſtrain from exertions that might 
ſometimes accompliſh very valuable productions. There arc | 
moments of peculiar warmth of imagination and felicity of | 
language, which, in the courſe of a work where fancy is in- 
dulged beyond the bounds of rigid critical rule, a writer may | 
experience above the level of his ordinary powers. Without | 
an attention to the critical regulations of the drama, VOLTAIRE "hi 
would not have written ſuch admirable tragedies ; but, from o 
the reſtraints which the neceſſity of that attention impoſes on 
the theatre of France, that theatre is loaded with thoſe thouſand 
inſipid plays which every year at Paris are exhibited and for- 
gotten, The monotony of the modern French drama may 
fairly enough be imputed to that nicety and faſtidiouſneſs of a 
French audience, which will not ſuffer any irregularity, though 
ſanctioned by nature, or dignified by genius. I mean not by 1 
chis to plead for any indulgence to a licence their {tage has Cl 
lately 
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lately aſſured in point of moral þienſtance, which is equally 
unfavourable to excellence of compoſition and to decency of 
manners. The ſame remark might be extended to our ſtage, 
were it not now ſunk to ſuch a ſtate of degradation as hardly 
to be worthy of notice. 


Tu collection of the German theatre by Jux k Ex, contains, 


beſides Sara Samſon, which is common to both publications, 
three tragedies, fix comedies, a drame and a paſtoral, That of 
FrIEDEL confiſts of twelve volumes, containing twenty-ſeven 
dramatic pieces, of which thirteen are tragedies, nine are called 
comedies, and five drames, a ſpecies of performance for which 
we have not yet got in Engliſh a very definite term. It holds 
a ſort of middle place between tragedy and comedy, borrowing 
from the firſt its paſſions and ſentiments, from the laſt the rank 
of its perſons, and the fortunate nature of its concluſion, 
Tris ſort of drama was for ſome time extremely popular in 
France, and was thence adopted into the theatres of England 
and Germany, but particularly into the latter, where it ſeems 
to have been peculiarly adapted to that turn for high-wrought 
ſenſibility, which l have before mentioned as having become a 
ſort of national taſte in that country. Indeed, moſt of the 
comedies of theſe volumes might be claſſed under this denomi- 
nation. | 
THERE are three hiſtorical plays, one of which, of the 
higheſt popularity in Germany, is Goets de Berliching, founded 
on the hiſtory, or rather indeed detailing the hiſtory, of a chief 
of that name, in the war of the peaſants in the time of the 
emperor MAXIMILIAN. This play goes beyond the utmoſt 
licence of our SHAKESPEART, in its change of ſcene and mul. 
tiplicity of incident. Yet this was written as late as the year 


1773. 
Tut principal authors of theſe collections are LLSSINq, 


GoeTne and BRAND ES. The two firſt are ſufficiently known: 


the laſt, BRANDEs, is the director of a company of German co- 
| medians 
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medians ; and if we may judge from his performances in this 
collection, one of the ableſt of the German dramatiſts, though 
he ſeems not to have attained in his own country ſo much con- 
ſideration as I ſhould be diſpoſed to allow him. 

In JUNKER's collection is a comedy of GELLERT's, which 
gives a very favourable idea of his talents for comic charaQer 
and dialogue, called The Lottery Ticket. 

WE1SSE, a name of high dramatic reputation in his own 
country, is the author of two tragedies in theſe volumes, one 
of which, Romeo and Juliet, is an extremely popular per- 
formance in Germany. It is an imitation of SHAKESPEARE's 
Romeo and Fulict, with the plot much compreſſed and connected; 
but, in the ſwell of its language, and the extravagance of its 
alluſions, it goes rather beyond the original. Juliet, however, 
is a better and more intereſting female character than is gene- 
rally found in this collection. 

THERE is one performance, which, as it is of a ſingular kind, 
I may diſmiſs with a particular notice here, by a writer whom 
Germany places by the fide of Homer and Milton, KLop- 
STOCK, the author of the Meſiab. This is the Death of Adam, 
written in a dramatic form, though, as the author himſelf 
informs us, not meant for repreſentation. The ſubject in- 
deed ſeems to exclude it from the ſtage ; but the ſituations, 
though not of a pleaſing, are of a highly intereſting kind, and 
the conceptions and language are marked with that force and 
ſublimity which his countrymen ſo enthuſiaſtically admire in 
KLoOPSTOCK. The angel of death is introduced as a perſon in 

the drama, announcing to ApAu his approaching fate. The 
appearance of this majeſtic and terrible being is prepared in a 
manner uncommonly awful and ſublime. Abam and his ſon 
SETH are on the ſcene. © The terrors of the ALMIOHTY (ſays 
the father of mankind) are upon me. My eyes loſe you, 
_ * my ſon. What darkly gleaming light rolls before me? 
© Feel'ſt thou the ſhaking of this rock? Doſt thou hear the 


Vol. II. X ** trembling 
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** trembling of that hill? Upon that hill behold him! Seer 
thou, my fon, the angel of terror?” *© Tis night around 
** me, (replies SETH) but I hear the noiſe of ſounding ſteps '" 
The ſublimity of this terror, which is conveyed to the ear 
while inviſible to fight, has been felt in the fame manner, and 
is expreſſed in nearly the ſame words, by a poet of our own 
country, who, in that paſſage at leaſt, has touched the lyre 
with the true energy of a bard. © Hark, (exclaims the Druid 
in CaraQacus) 


Hark! heard you not yon footſtep dread 
That ſhook the earth with thundring tread, 
© ———'Twas Death!“ — 


{t will be no diſparagement to either of the modern poets, if they 
{ſhall be thought to have borrowed the idea from the Oedipus 
Coloneus of SOPHOCLES» 

Tux angel is viſible to ADAM, and announces his approaching 
diſſolution with the ſimplicity and ſolemnity of his function. 
The ſigns he gives are the ſun deſcending behind the grove 
of cedars, and the return of the angel, whoſe ſteps ſhall again 
ſhake the earth; Thine eye ſhall be dim, and thou ſhalt not 
** ſee me—but thou ſhalt hear the rock burſt with the noiſe of 
* thunder—thou ſhalt hear, and die!“ The reader is thus pre- 
pared for the awful event, and the imagination watches, from 
ſcene to ſcene, the ſinking of the ſun and the ſhaking of the 
earth, with that anxious expectation, thoſe minute-terrors (if 
the expreſſion may be allowed me), which, of all circumſtances, 
give the ſtrongeſt emotion to the mind. I take this ſhort no- 
tice of the detail of the particular drama in queſtion, though 
not quite in its proper place here, becauſe it ſtands without the 
pale of theatrical criticiſin, and becauſe it is the production ot 
a writer who is but little known in this country, though his ge- 


nius is revered, even to idolatry, in his own. : 
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Nou return to give ſome general account of the dramatic 


collections before us. Moſt of the pieces of which they conſiſt 


are plays of ſituation rather than of character. In the come- 
dies, it is not the miſer, the miſanthrope, the hypocrite, that is re- 
preſented, but a father offended by the miſalliance of his child, 
a huſband hurt by the ridiculous extravagance of his wife. 
The tragedies, in like manner, do not exhibit a perſonification 
of ambition, revenge or jealouſy, but a ſon outraged by his 
father, a baron offended by his prince, a prince tyranniſed over 
by his love. I am inclined to think the characteriſtic drama 
the moſt pleaſing, and generally the moſt excellent. The cha- 
rater of the leading perſon introduced, marks the events and 
the ſituations in which it is placed, in ſach a way as ſtrongly 
to impreſs the imagination and the memory of the reader, and 
colours, as it were, that particular province of mind which the 
author means to delineate, with a preciſion and a force which 
is not found in ſcenes where the ſituation only acts on the ge- 
neral feelings of our nature. This kind of drama, however, 
1s not ſo commonly found in later periods of ſociety, both be- 
cauſe thoſe later periods do not ſo frequently produce peculiar 
and ſtrongly diſtinguiſhed characters, as becauſe ſuch characters 
have been already ſeized by the earlieſt dramatic writers, who 
only leave to their ſucceſſors the power of tracing them through 
their ſubdivifions and modes, of painting the nicer ſhades by 
which the ſame great features of the human mind are diſcri— 
minated in different perſons. I think it may be remarked as a 
defect in the collections before us, that the dramas do not al- 
ways place thoſe features in a ſtrong and ſteady light. The 
characters are not always perfectly or uniformly ſupported, and 
the perſons are ſometimes exhibited acting from motives not 
quite conſiſtent with the general plan of their character, nor 
appearing of ſufficient force to produce their actions. This 
may perhaps be imputed to that extreme refinement of feeling, 
which I have before remarked to be particularly predominant 
X 2 in 
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in theſe pieces. Objects ſcen through the medium (a mediuni 
too rather fluQtuating and uncertain) in which the perſons of 
the drama are placed, ſtrike them with a force which the readc: 
does not always readily allow, and become motives to à cor. 
duct of which he does not always perceive the neceſſity or the 
uſe. Characters ſuch as thoſe of SHAKkesPeARE, which act 
from the original native feelings of the ſoul, are immediately 
acknowledged by the correſponding feelings of the audience. 
It is of no conſequence in this particular, that they are ſome- 
times ideal beings, placed in a world of fancy, different from 
the real. They have ſtill a ſet of feelings, conſonant to that 
ſphere in which they are placed, and to thoſe characters with 
which the poet has inveſted them. But in the metaphyſical 
refinements of ſentiment, the ſame thing does not take place, 
There the feelings are created, not the characters ; and we have 
no leading radical idea to which we can refer them, to which 
we can diſcover that intimate relation, which it is the great ex- 
cellence of the poet to preſerve, and the great pleaſure of the 
reader or the ſpectator to trace. 

THe plots of theſe dramas are generally ſimple, but rather 
diffuſe ; a fault to which the freedom from critical reſtraints of 
time and place, claimed by the authors of ſeveral of them, is 
apt to lead. They are frequently too eaſily anticipated in their 
concluſion ; and, in the conduct, they do not produce many ot 
thoſe ſtriking theatrical ſituations, which, even to the molt 
enlightened ſpectators, are highly pleaſing, but which ſeem 
abſolutely eſſential to the entertainment of an ordinary au- 
dience. In peruſing ſome of theſe plays which have obtained 
the moſt univerſal reputation in Germany, one is led to give the 
audiences of that country credit for a high degree of refine- 
ment, when we are told of the unbounded applauſe they be- 
{tow on thoſe pieces, the merit of which does by no means lie 
in ſtriking incidents, or in what are called cops de theatre, but 


conſiſts chiefly in a minute developement of feeling and ſenſi- 
| bility, 
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bility 3 a refinement and eloquence of ſentiment which one 
would imagine the bulk of the people could neither underſtand 
nor admire. Perhaps, however, an audience may admire what 
it does not perfectly underſtand, if a few ſentimentaliſts of high 
name do but ſhew it what it ought to admire. In ſentiment, as in 
religion, there is a myſtical fort of enthuſiaſm, which warms the 
fancy without ſubmitting itſelf to the underſtanding ; in ſen— 
timent, as in religion, enthuſiaſm is eaſily communicated. 
High refinements, which go far beyond real life, catch with a 
rapidity of infection. They are the creed of a ſet, which 1s 
always propagated with more ardor and bigotry than the rational 
belief of a community. 

In the conduct of the fable, ſome of their authors, as 1 
mentioned before, do not confine themſelves to any obſervance 
of the unities of time and place, but aſſume a licence of tranſ- 
porting their audience, even in the midſt of what they call 
(though by what rule I know not) an ac, into different pro- 
vinces and diſtant periods. In the reading, this offends but 
little; and even in repreſentation, it offends leſs than ſome of 
the diſciples of ARISTOTLE are apt to ſuppoſe. 

Ir is difficult to aſſign the limits or the power of theatrical 
deception. Perhaps Dr Joh Ns oN, in his excellent piece of cri- 
ticiſm on the Unities, has allowed too little force to that to 
which the ſchools had before aſcribed too much. A play re- 
preſented 1s certainly ſomething different from a play read ; and 
in that repreſentation, we are hurt with any circumſtance which 
lets down our feelings from their ideal place, as we are, on the 
other hand, pleaſed with every circumſtance which rivets and 
confirms them there. The dreſs, the decorations, the ſcenery, 


and all thoſe little externals, which, in the cant language of the 


theatre, are called property, hurt us, if they do not correſpond 
with the ſituation and circumſtances of the perſons whom we 
ſee before us on the ſcene. And this cannot be from our ſenſe 


of the propriety of a theatrical exhibition, conſidered as ſuch, 
according 
% 
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according to the rules of art; for the little circumſtances J men. 
tion are ſooner perceived by an ignorant and untutored ſpecta 
tor than by a critical and experienced one. A critical and ex- 
perienced one is indeed a very challengeable judge of the ef: 
of this deception. He has got too much behind the ſcene to 
allow it its due impreſſion on his mind; and is exerciſing other 
faculties than that feeling and imagination, which the leſs in. 
formed ſpectator allows to overpower him with all the pity, the 
wonder and the terror, with which the poet has filled his piece. 
In point of deception, however, ſuppoſing what I contend for 
to be granted, the circumſtance of time is, as JOHNSON very 
well obſerves, extremely pliant to the imagination. Nor is 
place perhaps leſs accommodating. Indeed I am inclined to 
think it rather more ſo, for this reaſon, that time holds a rela- 
tion to ourſelves; but the mimic world of the ſtage, from 
which we draw our ideas of place, is ſomething quite diſtin 
from the world of the pit or boxes in which we ourſelves are 
placed. Still, however, a violent infringement of probability 
in either of thoſe particulars, offends that belief which the cap- 
tive fancy wiſhed to pay to the dramatic creation before it. 
The diviſion of acts, which is very arbitrary on our ſtage, and 
not leſs ſo in ſome of theſe German productions, affords, in 
my opinion, an opportunity favourable to this diſtance of place 
and lapſe of time, which, in both theatres, are ſo often in- 
dulged. When the curtain is down, and the muſic plays, 
there is a pauſe in our attention, a calling off of our imagina- 
tion from its immediate purſuit, which ſufficiently prepares 
both for a very conſiderable change of place and of time, with- 
out wounding the unity of our feeling by the diſcordance of 
the ſcene. In the diviſion of our plays, and in that of the 
German ones I am now confidering, the author is not bold 
enough to multiply the acts, in words, beyond the number five; 
but, in truth, if by an a& is underſtood a ſubdiviſion of the 


piece, conſiſting of a certain ſeparate complete part, both > 
Engl: 
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Engliſh and German plays are frequently ſplit into a much 
greater number. And I thought it a very juſt, as well as na- 
tural anſwer, which a countryman in the pit gave to a friend 
of mine, who entered in the middle of one of SHAKESPEART's 
tragedies, and afked him to what act they had got, © I be- 
« Heve, Sir, ſaid he, they are juſt going to begin the ninth.” 
THE morals of theſe German plays are in general uncx- 
ceptionable. There is no approach towards indelicacy, except 
in one or two inſtances in the more ſerious ſcenes, to a kind of 
indelicacy, ariſing from a want of that nice ſenſe of dignity 
and decorum which the family of the muſe requires. There 
is, however, a licence of thinking on ſome ſubjeAs, that 
tinctures pretty ſtrongly of ſeveral of the performances in que- 
ſtion; and by a combination not unfrequent among ſenti— 
mentaliſts, the language is highly virtuous, while the action is 
libertine and immoral. From the author of the Sorrows of 
WEeRTER, this does not ſurpriſe ; but in a play, written by a 


perſon of a grave character, Profeſſor UN ZZR of Altona, one: 


would hardly expect to have found a prayer to the virgin con- 
cluded by a ſolemn reſolution of ſuicide, and the ſtrength of 
mind with which the heroine looks on the poiſoned beverage 


before her, aſcribed, in the very language of devotion, to the 


hower and efficacy of prayer. 
Bes1DEs the delicacy of decorum, and propriety in the man- 


ners and the language of a play, there is a fort of delicacy in its 
very paſſions and diſtreſs, which highly poliſhed theatres re- 
quire, the neglect of which is diſagreeable to the feelings and 
the taſte of a very refined people. The ſorrow that melts, not 
the anguiſh that tears ; the fear that agitates, not the terror 
that overwhelms the ſoul, are the paſſions which ſuch an au— 
dience reliſhes in a tragedy. The German theatre does not 
allow for this delicacy of feeling. Its horrors and its diſtreſs 
alault the imagination and the heart of the reader with un- 
{paring force; it loves to trace thoſe horrors and that diſtreſs 

through 
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through every ſcene and every ſituation in which they can be 
found; and in its diſplay of human paſſions and human or. 
rows, is little ſolicitous to mitigate the atrocity of the one, or 
the poignancy of the other. This ſtrong painting will ſome. 
times diſguſt the delicacy of him who has been uſed to the 
finer tints of the modern ſchool ; but it gives room for that 
ſublimity and boldneſs of picture, which is often ill exchanged 
for the flat inſipid repreſentation of reſtrained paſſions and 
chaſtened manners. 

Baron RIESBECK, himſelf a German, who is therefore no 
bad authority on this ſubject, accounts for the prevalence of 
high-wrought paſſion on the German ſtage, from the particular 
mode of living in Germany. The different claſſes of people, 
** ſays he, do not mingle ſo much in the German towns as they 
do in France. To every thing which belongs to nobility, or 
which has the name of nobility, or is in any way attached to 
the Court, the German in middle life can have no acceſs. 
His knowledge of life, and taſte for ſocial pleaſures, is much 
more confined than that of our people, (the Baron writes in 
the character of a Frenchman), nor does he, like the inhabi- 
tants of a moderately large French town, enter into the in- 
numerable incidents and accidents of common life. This 
want of intereſt in uſual virtues and vices, this inſenſibility 
to the little events of ordinary life, oblige the German to 
look for ſtrong emotions and caricatures to entertain him on 
the ſtage ; whereas the Frenchman is contented with a piece 
of much finer wrought plot, and willingly ſees the people he 
lives and is acquainted with repreſented on the ſtage.” 

To this account of the Baron's may, I think, be added 
ſomething peculiar in the national character, which, like that 
of the Engliſh, is of an ardent, thinking, ſerious caſt. To 
men of this diſpoſition, the lighter and more ordinary views of 
life and manners are not intereſting. They call for deeper and 


more impreſſive ſcenes, ſcenes of high paſſion and ſtrong _— 
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The Germans have accordingly adopted, with the greateſt ea- 
gerneſs, the Englith tragedies moſt calculated to pleaſe this 
turn of mind. SHAKESPEARE is their favourite author, and 
the model of ſome of their moſt popular tragedies. To this 
idea, the love of ſentiment I have before taken notice of, may 
be eaſily reconciled. The ſentiment theſe plays exhibit, is not 
the ſentiment one meets with in French authors; it is not the 
nice and delicate feeling of the petites morales, or manners it 
is that deep impaſſioned ſenſibility, which reſides in terious and 
ardent minds, which can brood with melancholy, or kindle with 
enthuſiaſm. | 

In the German comedy, ſomewhat of the fame thought- 
fulneſs, phlegm perhaps a Frenchman might call it, may be 
traced, We find not the gay and ſportive language with which 
the comic muſe of France forms her lively and elegant dia- 
logue; not thoſe nice and delicate tints with which her light 


and flying pencil marks the pictures of her ſcene ; but a ſtyle 


more ſerious and reflective in the one, and colours more ſtrong 
and hard in the other, | 

A CIRCUMSTANCE very obſervable in the German theatre, 
is the frequent minuteneſs and prolixity of the tcene. This is 
naturally the caſe in an early and unrefined period of the 
drama. To ſelect ſtriking and luminous parts of & ftory, or 
of a ſeries of actions, to exhibit thoſe in one ſtrong point of 
view, and to leave the ſubordinate parts to be filled up by the 
imagination of the reader or the ſpectator, 1s a fort of abſtrac- 
tion which belongs to a more advanced and cultivated period, 
In the firſt rude eſſays of painting, one picture contains difle- 
rent actions of the ſame perſons; and, in carly narrative, every 
circumſtance that paſſed, and every word that was uttered by 


the perſons of whom the relation ſpeaks, is introduced, In 


dramatic poetry, in the ſame way, the carlier and leſs culti- 
vated poets are not contented with ſhewing the perſons uf the 
drama only in the great and important fcencs to which the 
Vor. II. Y cCourſe 
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courſe of their ſtory leads; they exhibit every concomitant 
ſcene in which thoſe perſons may be ſuppoſed to have been 
concerned. The more inventive imagination an author pol. 
ſeſſes, the more he is liable to this fault, if that imagination id 
not chaſtened by learning, and regulated by taſte. RichARD. 
SON, who may perhaps be ranked next to SHAKESPEARE among 
our authors of untutored genius, 1s an inſtance of this in later 
times. His painting is always in nature; but his canvas is 
often filled with unneceſſary figures, which add to the fire, 
while they diminiſh the effect of the picture. Snaxesprany 
(as might more readily be expected) is in this particular ex- 
tremely faulty; and his German admirers have not corrected 
this fault in their imitations of him. They are more defective 
than he in what may be called the unity of dialogue, 7. c. in 
making their perſonages ſpeak only what is natural and im- 
portant to their ſituations, and to the conduct of the piece; an 
error to which ſeveral of their ſcenes owe a degree of languor, 


as well as length, which is apt to fatigue the reader, and mult 


have required very good ſpeaking indeed, not to have tired the 
audience. 

Tur ſtyle of theſe volumes is in general bold, forcible and 
rich; in ſome places perhaps rather too florid and ornamented. 
This is apt to ſtrike us more in proſe, in which moſt of the 
pieces in theſe collections are written, and into which they are 
all tranſlated, than it does in verſe ; becauſe elevation of lan- 
guage is more expected in the latter than in the former. It has 
been generally held as a maxim in dramatic dialogue, that the 
pathetic ſhould be expreſſed in the fimpleſt language; that de- 
{cription and moral ſentiment may admit of the pomp of veric 
and the ornaments of eloquence, but that paſſion and diſtrets 
do not allow of ſuch decorations, becauſe they bring the mind 
into a ſituation which ſwelling or figurative language does not 
ſait. This is evidently juſt to a certain degree. The mind, 


occupied with, and full of its own feelings, has no 22 bi 
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ſtudy the expreſſions in which thoſe feelings are vented ; yet | 
think it will be found in nature, that a certain elevated diction 
will often be that in which the mind will pour its moſt genuine 
and deepeſt ſorrows. There is a pride and dignity in torrow 
which renders it eloquent; which, riſing above the level of 
ordinary things, ſpeaks in a ſtyle more lofty than that of com- 
mon life. I believe it will alſo be found, that, in compotition, 
the aſſumed loftineſs of language will have ſome eftect in pro- 
ducing a loftineſs of idea; that © the words that glow” will 
ſometimes, as it were, create“ the thoughts that burn.” | 
think it is PLATO who, ſomewhere in his works, makes a re- 
mark of this kind as to poetry, whoſe meaſure and majeſtic 
march give an inſpiration to the poet, which the train of 
thought in common language would not have produced. And 
am perſuaded that the dramatic writer who, in the fervour 
of compoſition, gives to the diſtreſſes of his fancy a language 
of that clevated kind, will ſometimes, in the very flow and 
current of his words, feel his heart ſwell, and tears guſh from 
his eyes, with an energy of paſſion which a more ordinary 
diction would have failed to rouſe. It muſt, however, at the 
ſame time, be confeſſed, that the moſt common fault lies on 
the oppoſite fide; and that authors of but moderate genius 
often inveſt their characters, rather in the parade of words than 
in the dignity of ſentiment, rather in a coldly imitative phraſe 
of feeling than in feeling itſelf, A fault of this kind is ſome- 
mes diſcernible in the dramas before us, where, in the deve- 
opement of ſentimental diſtreſs, the characters talk rather than 
feel their ſituation; where the poet, refining on his art, rather 


colours than draws the picture of the ſcene, or, to purſue 


the alluſion, gives us ſhades of language inſtead of ſhades of 
thought. 

Tuis laboured diſplay of ſentiment and ſenſibility is liable 
to the general objection which ſtrikes one in every dramatic 
performance, as lying againſt the perſons of the drama in- 
Y- 2 forraing 


172 ACCOUNT of the GERMAN THEATRE. 


forming us of what paſles in their minds, not by what th. 
ſcene ſhews in their actions, or what the {ſituation naturally 
leads them to ſay, but, if we may be allowed to reſort to the 
plain honeſt confeſſion of Mr Bars, in order to give an op- 
portunity of introducing good things. To this fault, the ſim ple 
and the poliſhed ſtate of the drama are equally liable; the fr 
from that chace of images and analogies which the luxuriance 
of fancy dictates, and which taſte has not yet taught her to re. 
ſtrain; the other, from a rigid obſervance of order and unir; 
which adds to the narrative in proportion as it limits the cli 
bition of the ſcene. We find accordingly this defect in many 
paſſages of the older poets ; and not leſs, and indeed in a much 
more continued ſtrain, in the modern dramatiſts, particularly 
the French, where the 7irade, or ſtring of fine lines, is often 
introduced, not to expreſs the feelings of the ſpeakers, but 
merely to ſhew the eloquence of the poet. 

In my enumeration of the pieces contained in this collec- 
tion, I mentioned, that moſt of thoſe which are called come- 
dies, rather come under the denomination of drames, containing 
a delineation of the affections and paſſions of ordinary life, 
more allied to tragedy than to comedy, being only related to 
comedy in its perſons, but to tragedy in its ſentiments and. its 
ſufferings. Its ſufferings, however, are rather of feeling than 
of ſituation, which is one great reaſon of the intereſt it excitcs 
in that claſs of people, a very amiable one, whoſe minds from 
nature, reading, or habit, poſſeſs an exceſſive and high ſtrained 
delicacy and ſenſibility. The ſituation and diſtreſſes of the 
perſons repreſented in it, are but little removed from the fitua- 
tion in which that claſs of readers are placed, or thoſe diſtreſſes 
which they often feel. Hence perhaps no ſpecies of the drama 
may be ſuppoſed to have a ſtronger effect on actual life and 
conduct. This might lead to an intereſting moral inquiry, for 
which the preſent is not the proper place, and which indeed ha- 


not been unnoticed by ſeveral late moral writers. In genera!, 
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think we may venture to pronounce theſe dramas favourable 
both to moral principle and to the practice of virtue. To the 
former, they are allowed, even by their adverſaries, to be 
friendly ; to the latter, it may perhaps be contended that they 
do not always contribute, or at beſt that they only produce 
that momentary impreſſion, which paſles over the mind like a 
golden dream, amuſing to the fancy, but without any effect on 
our actual conduct or diſpoſitions. The French dramas of this 
ſpecies, and ſome of the German ones in this collection, 
which ſeem to have been formed on theſe models, have a good 
deal of that pompous wordy declamation of virtue and ſenſibi— 
lity, which, like every ſpecies of bombaſlic writing, 1s extreme- 
ly popular at its firſt introduction, and generally maintains a 
number of partizans, even when aſſailed by the weapons of 
criticiſm or good ſenſe. Such a common-place fort of weak- 
neſs hurts equally the good effects of the drama, as a leſlon of 
morals, and the entertainment to be derived from it as a work 
of taſte. To the enemies of virtue, the ridicule 1s open ; to 
her friends, the exhibition is painful; it is like the dotage of 
a perſon we love, which, though we cannot laugh at, we are 
conſtrained to bluſh for. Beſides, in moral effect, it loſes the 
advantage which, as I obſerved above, this ſpecies of drama 
polleſſes, of approaching nearer than any other to ourſelves. 
When we ſee ſo little truth or life in the picture, when the ſen— 
timents ſoar ſo airy a height, we feel them as thoſe of another 
world, which, if we ſhould even admire, we will never concern 
ourſelves to imitate. 


Ir muſt, however, be confeſſed, that though ſuch weak 


paſſages will naturally produce thoſe effects among people of 
better informed judgments and more ripened taſte ; yet, by 
the leſs refined part of an ordinary audience, they are often 
received with that genuine feeling and applauſe, which, as 
they are produced by virtue, are friendly to her intereſts. At 
the repreſentation of ſome of thoſe ſcenes, where very lauda- 

ble, 
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ble, but very common-place maxims, were pompouſly brought 
forth, and received with loud plaudits, I confeſs, though ! 
thought meanly enough of the genius of the poet, 1 have 
thought, and been happy while I thought, highly of the peo- 


ple. The people, whoſe opinions may often be folly, whoſe 
conduct may ſometimes be madneſs, but whoſe ſentiments are 


almoſt always honourable and juſt; the people, whom an au— 
thor may delight with bombaſt, may amuſe with tinſel, may 
divert with indecency, but whom he cannot miſlead in princi 
ple, nor harden into inhumanity. It is only the mob in the 
ſide- boxes, who, in the coldneſs of ſelf-intereſt, or the languor 
of out-worn diſſipation, can hear unmoved the ſentiments of 
compaſſion, of generolity, or of virtue. 

In examining theſe pieces in detail, and appropriating them 
to their reſpective authors, one is immediately ſtruck with the 
name of LESSING, whom Germany ſo much reveres as one of 
the founders of her drama. He 1s the author of the firſt picce 
in FRIEDEL's collection, Emilie de Galotti, another tragedy in 
one act called Philotas, a third called Sara Samſon, and a drame 
entitled Nathan le Sage. He is author alſo of ſeveral other plays 
contained in the Theatre Allemand of Jux REER, one of which, 
Minna de Barnhelm, 1s reckoned the chef d'@uvre of German 
comedy. I have peruſed it with all the attention to which its 
high character entitled it, and indeed with a great degree of 
the pleaſure, though not with all the admiration which that 
high character led me to expect. It is of the graver or ſenti- 
mental kind of comedy, where the characters maintain a war of 
generoſity, from which the embarraſſments and implications 
of the plot, not very intricate nor artificial ones, reſult. The 
principal perſon is a Major TeLneim, a diſbanded officer, 
whoſe merits his country had ill rewarded; a man of the molt 
conſummate bravery, generoſity and virtue, for whom thoſe 
qualities have gained the love of every ſoldier and domeſtic 
around him. They have procured him a till more valuable 

| attachment, 


ACCOUNT of the GERMAN THEATRE. 1 


70 


attachment, the love of the heroine of the piece, MINNA of 
Barnhelm, who, on hearing of the Major's regiment being di!- 
banded, comes to Berlin to ſeek him, and to make him happy. 
The rival nobleneſs of mind of theſe two charaQers produces 
the principal incidents of the piece, which, however, are not 
always natural, nor very happily imagined; and beſides, as 
FIELDING jocularly ſays, when comparing a ſhallow book to a 
ſhallow man, may be eafily ſeen through. But, with all theſe 
defects, and that want of comic force which the turn and ſitu- 
ation of the principal characters naturally occaſions, the play 
muſt pleaſe and intereſt every reader. There is ſomething in 
he conſtitution of the human mind fo congenial to difintereſt- 
edneſs, generoſity and magnanimity, that it never fails to be 
pleaſed with ſuch characters, after all the deductions which cri— 
tical diſcernment can make from them. Amidſt the want of 
comic humour which I have obſerved in this play, I muſt not 
omit, however, doing juſtice to a ſerjeant- major of TELHEIM's 
regiment, and to JUusTIN his valet, who are drawn with a 
ſtrong and natural pencil. The {ſtory of the ſpaniel, told by 


the latter, when his maſter's poverty makes him wiſh to diſmiſs 


him from his ſervice, is one of the beſt imagined, and beſt 
told, I remember to have met with. There is a good deal of 
comic character and lively dialogue in ſome of LESSINd's leſs 
celebrated pieces in the collection of JUNKER ; but the plots are 
in general extravagant and farcical. 

In judging of LessiNG as a tragic writer, one will do him 


no injuſtice by making the tragedy of Emilie de Galotti the 


criterion of that judgment, The others in theſe volumes arc 
very inferior to this, which 1s certainly, in point of compoli- 
von, character and paſhon, a performance of no ordinary kind. 
Les8ING was well acquainted with the ancient drama, and 
wiſhed to bring the theatre of his country to a point of regu- 
larity nearer to that of the ancients. He publiſhed, for ſome 
ume, a periodical criticiſm on theatrical compoſition, called, 
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* Le Dramaturgie de Hambourg.” His plays, accordingly, 
though not exactly conformable to the Ariſtotelian ſtandard, 
approach pretty near to it in the obſervation of the unitics, 
He is {aid to have got into a diſpute with Go rug on this ſub. 
je, in which, from a degree of timidity in his nature, he fa. 
ther yielded to his antagoniſt. I am not ſure if he has pro- 
fited by confining himſelf more than ſome other of his coun. 
trymen within the bounds of the regetlar drama. The fable 
of milie de Galotti, as well as of his other tragedies, is more 
regular than happy, and the denouement neither natural nor 
plealing. It is founded on circumſtances ſomewhat fimilar to 
thoſe in the ſtory of Virginia. A Prince of Guaſtalla is deſpe- 
rately enamoured of EMILIE DE GALOTTI, who is juſt about 
to be married to a man of rank and fortune, the Count Appi— 
ANI. On the day of his marriage, he is way-laid by order of 
a wicked miniſter of the prince, and murdered. His bride is 
brought to the Prince's country-ſeat, where, to prevent any 
chance of her diſhonour, her father kills her. 

AFTER the firſt reading of Emilie, I was diſpoſed to wonder 
at the reputation it had acquired; but a ſecond placed it higher 
in my eſtimation, This was naturally the caſe in a performance 
where the whole was neither ſo perfect nor ſo intereſting as 
{ome of the ſcencs in detail were forcible and ſtriking. The 
heroine EMILIE DE GALOTT1 is but imperfectly drawn, and 
not very well ſupported. Indeed, it may in general be obſerved 
in theſe pieces, that the characters of the female perionage* 
are by much the moſt defective, both in beauty and in force. 
This may perhaps be aſcribed to the ſtate of ſociety in Ger- 
many, where the ſex is leſs an object of couſideration and re: 
ſpe than in France, and ſome other parts of the Continent. 
But there is another lady in this tragedy, the Counteſs d Hie, 
the betrayed and abandoned miſtreſs of the Prince, whole cha- 
rater the poet has delineated with great ability; and one 


{cene, in which ſhe 1s introduced along with the father of 
FMILIE 
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EMILIE, in genuine expreſſion of paſſion, and pointed force of 
dialogue, may be compared to ſome of the beſt which the mo- 
dern ſtage can boaſt. ; 

I the developement of the ſecret foldings of the heart, 
LzS$ING ſeems deeply ſkilled, and the opening ſcenes of this 
tragedy contain ſome of thoſe little incidents that mark an in- 
timacy with human nature, which genius alone can claim. But 
in its progreſs we find, in ſome degree, a want of that ſtrong 
and juſt delineation and ſupport of character, but chiefly of 
that probable conduct and intereſting ſituation, which are the 
great and peculiar requiſites of dramatic excellence. It ſeems 
alſo defective in the pathetic, for which certainly the ſubject 


afforded very great room, and which, in a ſimilar ſituation, 


our countryman Rowe has contrived ſo ſtrongly to excite. 

Or LESSING's performances in theſe volumes, the next in 
merit, though, in my opinion, at a conſiderable diſtance, is 
Sara Samſon, an Engliſh ſtory, of which the idea ſeems chiefly 
taken from Clariſſa, though one character in it, that of a vio- 
lent and profligate woman, is evidently borrowed from Millu 
in George Barnwell. I muſt venture to doubt, whether a cha- 
rater of this ſort be proper for filling a principal place in tra- 
gedy. There is a degree of infamy in the vice of ſuch a per- 


ſon that is ſcarcely ſuitable to the dignity of the higher drama. 


and which diſguſts us with its appearance. The Marwood of 
LESSING 1s introduced in ſuch a manner as to heighten that 
diſguſt. The amiable female of the piece, Sara Samſon, is no 
exception from the general defect of female character in this 
collection. And her father, who is placed in the tender ſitua- 
tion of which ſeveral authors have made ſo affecting a uſe, the 
parent of a child ſeduced from honour, though ſtill alive to 
virtue, is inſipidly drawn, and awkwardly introduced. In this 
tragedy, is an incident, of which LESssIN GG ſeems to be fond, 
as he has repeated it with very little variation in another tra- 
gedy called ZEfprit Fort, a dream, related by the heroine, pre- 
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dictive of the cataſtrophe. This, as it anticipates the conclu. 
ſion, is always faulty. No part of the conduct of a play is 
more nice and difficult than that degree of information which 
the author 1s to give the audience in the courſe of it. In ge. 
neral, he ſhould certainly not foreſtal their expectations, b. 
opening his plot too ſoon. But there is an admirable theatric;! 
effect which often reſults from letting the audience know what 
the perſons of the drama are ignorant of, which ſtretches, it 
[ may uſe the expreſſion, the cords of fear, anxiety and hope 
in the ſpectators to the higheſt pitch, through ſcenes which 
otherwiſe would produce theſe feelings in an inferior, as well 
as in a momentary degree. This knowledge in the audience, of 
Merope's fon, while ſhe, in ignorance of his perſon, is on the 
point of putting him to death, is one of the moſt intereſting 
fituations which dramatic invention has ever produced; and 
there is nothing on the French ſtage which equals the horror of 
that ſcene of CREBILLON's Atree et Thye/te, where the devoted 
brother attempts to diſguiſe himſelf from Atreus, while the 
terrified ſpectators know him all the while, and tremble at every 
look and word which they think will diſcover him. | 
NexT to LESsSsIN , in point of name, is GogTHE, the au- 
thor of two tragedies in this collection, Goetz de Berliching and 
Clavidgo, and of a drame entitled Stella. The firſt I have al- 
ready mentioned as highly irregular in its plan, being a lite 
thrown into dialogue rather than a tragedy. The ume of the 
age in which the events are ſuppoſed to have happened, 1s very 
well preſerved. The fimple manners, the fidelity, the valour 
and the generoſity of a German knight, are pourtrayed in a va- 
riety of natural ſcenes. This national quality, I preſume, has 
been the cauſe of its high fame in Germany, to which it ſeems 
to me to have otherwiſe not a perfectly adequate claim. His 
Clavidgo is founded on an incident which happened to the cele- 
brated CaRoN DE BEAUMARCHAIS in Spain, who is intro- 


duced as a perſon of the drama, under the name of Renac, 
an 


ACCOUNT of the GERMAN THEATRE. 159 


an anagram of Caron, with the letters a little tranſpoſed. The 
diſtreſs of the play ariſes from the falſehood of a lover, who 
leaves his miſtreſs after being engaged to marry her. Neither 
the delineation of the characters, nor the management of the 
plot in the firſt two acts, is entitled to much applauſe; but the 
laſt act, which paſſes in fight of the corpſe of Maria, is wrought 
up with uncommon force, and muſt, on the ſtage, be produc- 
tive of high effect. His third performance, Stella, is ſtrongly 
marked with that enthuſiaſtic ſentiment and refined ſenſibility, 
which, in the Sorrows off Werter, he has ſo warmly indulged ; 
and in point of immoral effect, the drama is equally reprehen- 
fible with the novel. Its concluſion is in the boldeſt ſtyle of 
this ſentimental refinement ; ſince it gives to the hero two 
wives, with whom he 1s to ſhare that heart, to which the inci- 
dents of the play have ſhewn the claims of both. 

AFTER LESSING and GOETHE, BRANDEs ſeems to be the 
author in theſe volumes next entitled to notice, and indeed, in 
my opinion, the leaſt exceptionable of them all. His two come- 
dies, Le Comte d Olbach, and L' Hotel Garni, are highly intereſting 
in their fable, ſpirited and natural in their dialogue, and con- 
tain ſituations and incidents truly theatrical, and extremely af- 
fecting. 

AMONG the comedies of theſe volumes, is a very pleaſant 
one, entitled Le Creancier, by Mr RichTER. A paragraph in 


his preface is worthy of notice, as it ſtrongly marks the pre- 


vailing tendency of the German taſte in theatrical perform- 
ances. *©* In theſe days, ſays he, when all the world reads 
„ SHAKESPEARE and GOETHE, a drama like mine, which con- 
tains no outrageous paſhons, of which the ſtyle is neither 
* metaphorical nor bombaſtic, which ventures to follow the 
good old Ariſtotelian rules, ſo long exploded among us, 
can hardly hope to pleaſe the Ariftarchuſes of our modern 

* ſchool. | | | 
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Ir 18 true, I might obſerve to theſe gentlemen, that an 
** honeſt banker, who has not loft his wits, will, in all probabi- 
** lity, neither ſpeak nor act like Xing Lear, nor his clerk like 
Fago, nor his daughter's maid like the confidante of Queen 
Cleopatra. But theſe old faſhioned obſervations would pro- 
bably not ſave my poor comedy from condemnation.“ 
THneRE is one little piece in the collection of FRIEDEL, which 
every reader mult applaud, even if his applauſe had not been anti- 
cipated by the judgment of the late King of Pruſſia, who pro- 
nounces it the only very good German comedy. This is the Atre- 
lage de Pofle, by Colonel EM DORF, an officer in the Imperial ſervice. 
The plot is founded on the violent love for horſes of a Ger- 
man Count, who barters his miſtreſs with his rival for a ſet of 
carriage-horfes. The characters are truly comic, the incidents 
highly amuſing, the dialogue infinitely eaſy, lively and natural, 
and ſo perfectly appropriated to the ſpeakers, that one might 
aſcertain the perſons, though their names were not affixed to the 
ſpeeches. 

Burr the moft remarkable, and the moſt ſtrongly impreſſive 
of all the pieces contained in theſe volumes, is that by which 
the collection of Mr F&TEDEL is cloſed, Les Volcurs, a tragedy 
by Mr SCHILLER, a young man, who, at the time of writing 
it, was only twenty-three. Bred in the Ecole Militaire of Wir- 
temberg, he had little opportunity of informing his mind by 
letters, or of knowing mankind by obfervation. But amidſt 
the cloiſtered ignorance incident to his ſituation, his genius, by 
its own native warmth and vigour, produced this wonderful 
drama, which ſhews indeed, as might be expected, a certain 
want of acquaintance with the manners, as well as a total diſ- 
regard of dramatic regularity, but in which the author, for- 
tunate, if we dare ſay ſo, in theſe defects, has drawn from the 
ſources of an ardent and creative imagination, characters and 
ſituations of the moſt intereſting and impreſſive kind, and has 


endowed thoſe characters with a language in the higheſt de- 
| gree 
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gree eloquent, impaſſioned and ſublime. With a particular 
derail of this tragedy, I ſhall cloſe the account (1 am afraid a 
very imperfect, though without the apology of being a ſhort 
one) which I have taken the liberty to lay before this Society, 
of the Theatre Allemand. 

A YOUNG man, of high birth and expectations, Carles, 
eldeſt ſon of the Comte de Moor, endowed by nature with a fon! 
of fire and a heart full of ſenſibility, is led away, in the prime 
of youth, by the love of pleaſure and diſſipation too common 
at that age. After running a courſe of thoughtleſs and crimi- 
nal extravagance, he liſtens to the voice of virtue, which had 
been ſtifled, not loſt, in his heart, and writes to his father, 
whom amidft all his vice and folly he had never ceaſed to love, 
a letter full of penitence and contrition, defiring to return to 
his duty, and to be received again to pardon and to favour. 
This is intercepted by the villany of a younger brother, who 
manages ſo as to perſuade his father that his ſon Charles (who 
appears to have been his great favourite) 1s totally abandoned 
to villany and vice; in conſequence of which, the old man 
throws him utterly from his regard, and ſends him a letter re- 
nouncing him for ever, and containing that paternal maledic- 
tion, ſo dreadful to the ſenfibility of a ſon who loved his pa- 
rent. On receipt of this, Charles becomes deſperate; and, 
amidſt the ſtorm of his feelings, outraged by what he thinks 
the inhumanity of his father, readily accepts of a propoſal 
made by ſome of his diſſipated companions, to leave a world 
in which they had nothing but contempt and poverty to expect, 
to fly to the foreſts of Bohemia, and there to eſtabliſh them- 
ſelves into a ſociety of robbers and banditti, of which he was 
to be the chief. In the horrid duties of this new employment, 
he ſhews all that wonderful magnanimity, that perſuaſive clo- 
quence, that undaunted valour, which would have graced a 
better ſation ; yet amidſt the elevation and activity of mind 
with which the exerciſe and the ſucceſs of theſe qualities 
are 
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are accompanied, his heart is preſſed down by remorſe, and 
melted by the tender recollection of that virtuous happineſ. 
which, in the days of youth and innocence, he had once en. 
joyed. The curſe of a father whom he had revered and loved, 
the deſertion of a miſtreſs, a couſin of his own, of whom he 
was deſperately enamoured, the ſenſe of his outcaſt and aban. 
doned ſituation, and of thoſe violations of virtue and moralit 
to which it neceſſarily leads; thoſe rending feelings, choſe 
melting remembrances, joined to that high ſenſe of perverted 
honour which links him to his band, and that ardent valour 
which makes their enterpriſes of glory ; theſe form a charaQer of 
the moſt energetic and intereſting kind, and the author has 
given to his hero a loftineſs and power of expreſſion fully ade- 
quate to the terrors and the paſhons which his ſituation and his 
feelings produce. The intrinſic force of this dramatic charac- 
ter 1s heightened by the ſingular circumſtances in which it is 
placed. Captain of a band of inexorable and ſanguinary ban- 
ditti, whoſe furious valour he wields to the moſt deſperate pur- 
poſes ; living with thoſe aſſociates, amidſt woods and defarts, 
terrible and ſavage as the wolves they have diſplaced ; this pre- 
ſents to the fancy a kind of preternatural perſonage, wrapped 
in all the gloomy grandeur of viſionary beings. 

Bur to return to the narrative of the tragedy. 

H1s younger brother Francis having ſucceeded in removing 
this favourite of his father, now looks to the death of the old 
man as the complete accompliſhment of his wiſhes to attain the 
fortune and honours of his family. To effect this helliſh pur- 
poſe, he makes uſe of his father's ſtill remaining tenderneſs for 
that very ſon whom the traitor's arts had driven from his love. 
He employs one Herman, a tool of his villany, to perſonate a 
ſoldier, who had been the companion of Charles, and to relate a 
fabricated ſtory of the ſufferings and death of that unfortunate 
young man, who, according to him, had been reduced, by the 


ſeverity of his father, to the moſt extreme and pitiable indi- 
| gence, 
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gence, from which he had at laſt been relieved by death, ha- 
ving fallen fighting gallantly in an action with the infidels, and 
in his laſt words had breathed out the name of his father and 
of his Amelia. The old Count feels this relation as his inhu- 
man ſon expected; he faints at its cloſe, and is carried off life- 
leſs from the ſtage. The traitor Francis reaps the fruit of his 
villany ; he reaps, but his conſcience does not permit him to 
enjoy it; and he is ever after preſented as the martyr of re— 
morſe, haunted by the terrors of inward guilt. His aflociate 
Herman appears to yield to contrition ; he braves the anger of 
his lord, and reſolves to embrace the firſt opportunity of coun- 
teracting his villany. 

Tuovc the great and the terrible be the moſt prominent 
features of this drama, there are ſcenes in which the pathetic 
and the tender prevail in a very uncommon degree; and the 
impreſſion they make on the reader is heightened by the con- 
traſt of that bold unbending ſpirit which he ſees melted by 
their force. One of theſe, the ſecond ſcene of the third act, is 
ſo ſtriking, that I cannot forbear laying it before the Society in 
Enghſh. They will make allowance for what it muſt loſe in 
this form, when they conſider that it is the tranſlation of a 
tranſlation. | 

Tre band are encamped on a height on the banks of the | 
Danube, after, a hard-fought battle with a party of Bohemian | 
horſe, which had been ſent to take them ; but which, by the 
unparalleled valour and exertions of Moor and his friends, they 
had defeated. He enters, overcome with fatigue and thirſt. 


/ 
: 
| 
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* I MusT reſt here, (throwing himſelf on the ground); my 
" limbs are broken with fatigue, and my parched tongue 
* Cleaves to my mouth. I would have aſked ſome of you to 
fetch me a little water from that river, but you too are weary 


© almoſt to death. (One of the band goes out, unperceived by Moor, 
* to fetch him ſome water.) 
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** Grim, (another of his band) Tis a long time fince our flaſe; 
were empty of wine. How majeſtically the ſun ſets chere 
below! 

* Moor, (looking Reafaſtly on the ſetting ſun) Tis thus that a 
hero dies, and the nations admire his fall! 

6. IT ſeems to move you. 

„M. IN my youth, it was my favourite idea to live like 
him, (looking earneſtly on the ſun) to die like him! "Twas the 
fancy of a young man. 

* GC. "Twas even ſo. 

* M. TyrRE was a time—(drawing his hat over his eyes) — 
leave me alone, my friends. 

* G. Moor, Moor! do you ail aught? Your colour 
changes. 

* M. THERE was a time when I could not ſleep if I had 
forgot my prayers before I laid me down. 

„. Tis folly all—Would you, like a boy, be ſchooled by 
the remembrance of your infant days ? 

„M. Mr infant days! Oh! (leaning his head on the beſom of 
Grim.) | 

* G. THINK of theſe no more. Be not a child again, I pray 
you. 


„M. A child again! Would that I were! 


6. Rovss yourſelf for ſhame! See how the landſcape | 


ſmiles—how beautiful the evening looks ! 
„M. Avr, my friends, this earth is ſo beautiful— 
*« G. War, that is well. 


« M. Tuis ſcene ſo grand 


* G. You ſpeak it truly. I love to hear you talk thus. 
„ M. AND what am I, in this world that is ſo beautiful 
A thing ſo vile on this magnificent work of heaven — The 


prodigal ſon 


© G. MooR! Moor! 
is . 
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M. Myr 1innocence—give me back my innocence. Look 
how every thing 1n nature 1s cheered by the ſmile of ſpring. 
Why in this air, ſo pure to them, ſhould 1 breathe the 


blaſting ſmoke of hell? When all around us are happy—- 


when gentle peace has united them—the world one blefled 
family, and its Father there above—who is not my Father ! 
I alone {hut out—the prodigal ſon—excluded from the por- 
tion of his children—(/brinking back with horror) ſurrounded 


with crimes— with murder —bound to them with chains of 


iron. 


* G. (to the reſt of the band) 1 never ſaw him thus before. 
M. (with a voice of tenderneſs) Au! if it were poſlible for 
me to be born again—to be born a beggar, the meaneſt 
thing that were not a guilty one! With the labour of theſe 
hands I would purchaſe the wearineſs of peace. Oh! that 
with the ſweat of my brow, though that ſweat were blood, 
I could buy one guiltleſs hour—the luxury of one tear! 

„G. PATIENCE, friends; his fit is almoſt over. 

„M. THERE was a time when my tears flowed freely. Ol: 
peaceful days !—that ſaw me in my father's houſe, in my 
native fields !—Ye ſmiling fields !—ye valleys made for en— 
thuſiaſm to wander in! Scenes of my happy infancy—will 
ye never return ? Will ye never breathe on this burning bo- 
ſom your gales of peace and joy? —Nature, why art thou 
dark around me ?—They will never, never return; never on 
this boſom will they breathe—they are gone — gone for 
ever!“ 


SuBpuED by the tenderneſs of the recollection which this 


ſcene expreſſes, Charles viſits his native caſtle in diſguiſe; 
he finds his father dead, his brother Francis in polleſſion of his 
inheritance, and his miſtreſs ready to take the veil. After 
yielding for a while to thoſe ſofter feelings which the {ſcenes of 
vis infancy recal, he recollects the outcaſt abandonment of his 
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own ſituation, makes himſelf known, at the inſtant of parting, 
to his Amelia, and flies to rejoin his deſperate aſſociates. 

In this ſituation of things, the fourth act commences, The 
ſcene is of that ſavage kind, which prepares the imagination 
for the horrors to enſue. *'Tis night; and the remains oft 
the band are aſſembled on a deſert heath, near to the ruins ot 
an ancient tower, round which the winds whiſtle, and the ow! 
ſhrieks. They had watched three days and nights of danger 
and alarm, and all, except their unhappy chief, whom remori;: 
and anguiſh keep awake, yield to their fatigue, and lay them 
ſelves on the ground to ſleep. Moor remains alone, and walks 
to and fro, like the ſovereign ſpirit of the night, revolving in 
his troubled, but daring ſoul, this world and the next. In chi- 
world, he has now nothing left to hope, and he looks, with, 
deſperate calmneſs, on the dark and unknown gulph of that 
to come. His ſoliloquy is of that ſublime and broken fort 
which expreſles the agitation of a great but erring mind, yield- 
ing to remorſe for crimes which have ſtained his life, but not 
corrupted his ſoul, and left him, amidſt the outrages of violence 
and vice, the ſentiments and the ſufferings of virtue and of 
feeling. After a pauſe of gloomy meditation, he breaks out in 
the following words, (to my tranſlation of which the Society 
will afford the indulgence I formerly ſolicited. ) 

„A LONG long night !—on which no morning will £ 
„ever dawn! Think ye that Moor will tremble ? Shades ot . 
the victims of this allaſſinating ſword ! I ſee your bleeding 
« wounds, 1 look on your livid lips, and hear the laſt agoni— 
ning groans they breathe but 1 tremble not. —Theſe are but 
% links of that eternal chain, which he who fits in yonder 
© heaven holds in his hand. He ſtamped theſe. horrors on my 
„ deſtiny. Even amidſt the innocent, the happy days of my 
„ unſullied infancy, his eye ſaw them, and ſealed them on my 
« fate! (be draws a piflol) The barrier betwixt eternity anc 


time, this little inſtrument can burſt—and — — LH 
«-drea 
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© dread unknown! whither wilt thou lead? where wilt thou 
8 place me? If thou leav'it me this conſcious ſelf, 'tis that 
« muſt create my heaven or my hell. Amidit the waſte of a 
«© world which thine anger has deſtroyed, I can people the 11- 
« lent void with thought. Or wilt thou, in new and untried 
« ſtates, lead me through various miſery to nothing? Thou 
% mayelſt annihilate my being; but while this ſoul is left, will 
* not its freedom and its force remain? 'Tis equal where 
% (putting up his piſtul I will not now ſhrink from the ſufler— 
« ings of the preſent the deſtiny of Moor ihall be fulfilled.“ 

HE is filent—he hears the tread of approaching ſect, and 
preſently a figure glides before him, and knocks at the grated 
wicket of the tower. The figure ſpeaks, © Riſe, man of 1or- 
row, inhabitant of the tower, thy repaſt is here.” A fecble 
voice anſwers from the dungeon within, * Herman, is it thou? 
** Bring'ſt thou, like the prophet's raven, his food to a linger- 
ing wretch, that lives by the crumbs which thy pity aftords 
% him?” Moor, who had ſhrunk back in amazement, now ad- 
vances, and defires the man to ſtop. That man is Tlirman. 
He draws his ſword ; but is almoſt inſtantly difarmed. © Whar 
* art thou, ſays the aſtoniſhed Herman, whoſe touch withers 
* like that of death? Art thou the demon of this horrid 
place? the ſpirit of this murderous tower ?”” “ I am, ſys 
Moor; the exterminating angel is my name; and yet I have 
* fleſh and bones like thee. But what wretch is in that 
tower? I will burſt his chains.” He draws from his pocket 
the paſs-keys which his profeſſion employs ; he opens the tower; 
the ſkeleton figure of a famiſhed wretch creeps from the dun- 
geon—*® Horrible phantom!“ ſays the aſtoniſhed 1Mcor, in a 
low and ſtifled voice, my father!“ | 

IT is his father, whom the inhuman PFrancis (taking advan- 
tage of the long faint into which the account of his ſon's death 
had thrown him) had buried alive in the dungeon of the 
tower. When Charles is informed of this, and his other 


„ treacheries. 
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treacheries, by Herman, the penitent aſſociate of his villany, he 
wakes his band, and, in the rage of filial revenge, diſpatches 
one of the boldeſt of the troop to force the caſtle of his bro. 
ther, and bring him alive before them. The old man is ſtill 
ignorant of his deliverer's being his ſon, and waits, terrified 
and weak, the diſcloſing of this myſtery of juſtice and of ven. 
geance. 

THe laſt act opens with a ſcene in the caſtle of the guilty 
Francis, who is now in poſſeſſion of the county of Moor. He 
is exhibited in all the diſmay and diſtraction of awakened re- 
morſe. After ſome incoherent dialogue (wrought up with the 
liveheſt circumſtances of guilty terror) with a ſervant, who 
had watched his fleep, and followed him, when he had ſtarted 
from his bed, into the ſaloon of the caſtle, they are told by a 
frightened domeſtic, that a troop of horſemen are approaching 
at a gallop, with terrifying ſhouts. The Count is petrified by 
his guilty fears, and cannot give orders for defence. His fol- 
lowers, however, for a while diſpute the paſſage of the band, 
till the caſtle is ſet on fire. Its maſter is (till more loſt in the 
horrors of his fituation ; and, after an unavailing requeſt to 
his ſervant, to ſave him from the vengeance of his enemies, by 
putting him to death, 1s left alone amidſt the approaching 
flames, wiſhing to die, yet dreading death, till he hears the 
thunder of the band at the gate, which ſhakes, burſts, and the 
entering foe ſeizes him alive, and carries him off, according to 
the command of his captain. | 

Tat ſcene changes to the heath, where Moor and his old fa- 
ther are diſcovered amidſt the war of contending feelings with 
which the ſon is torn. He often reſolves to diſcloſe himſelf to 
his father ; but the conſciouſneſs of his fallen and abandoned 
itate withholds him. The poet has contrived, by placing the 
father and ſon in this particular ſituation, to infuſe into this 
ſcene a degree of tenderneſs which melts the heart, mixed with 


a horror which chills the imagination. When the old man 
| complains 
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complains that he has now no ſon to cloſe his eyes, his ſon 
throws himſelf on the neck of his father, yet is unable to diſ- 
cover that this wretch, this robber, this allaſlin, is his Charles. 
At that moment, a diſtant noiſe is heard, and preſently the dim 
gleam of torches begins to illumine the ſcene around them. 
The glare of their light increaſes ; the voices are heard more 
near; the accuſtomed muſic of their ſavage triumph ſounds : 
and the faithful band of Moor, true to their commiſſion of ven- 
geance, bring the criminal Francis chained before his father 
and his brother. It is impoſſible to convey by narrative the 
horrid ſublimity of the ſituation which this ſcene preſents, or 
of thoſe expreſſions to which the wounded ſenſibility of Moor, 
wrought up to the moſt inſatiable revenge againſt the author 
of his father's miſery and his own, gives birth. The reader 
could hardly conceive any modern imagination, how pregnant 
ſoever with tragic terrors, to produce a ſcene that could vie 
with the dread picture of the fourth act; when he has read the 
fifth, he will find the horror equalled, and the intereſt ſur- 
paſſed. 

Moor leads the wretched Francis before his father. The old 
man is willing to forgive him; but his brother has devoted 
him to vengeance. He deſires the band to lead his father to a 
remote part of the wood ; and then, ſettling the fury of his 
revenge into the terrible ſolemnity of diſpaſſionate juſtice, he 
places his brother in the midſt of his fierce aſſociates, and de- 
fires them to pronounce ſentence on his crimes. They conſult 
ſome time together on an adequate puniſhment ; and then, fe- 
licitating themſelves on the thought, they throw him into the 
dungeon in which this barbarous parricide had buried his fa- 
ther. The old man is brought in. He feels the yearnings of 
paternal affection for his guilty ſon, and exclaims againſt the 
cruelty of his avengers. Aleor throws himſelf into his arms, 


and diſcovers to him his favourite, his Charles. Juſt then, 


Amelia, who had eſcaped from the caſtle of his brother, enters, 
and 
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and runs to embrace her lover and his father. The father fec!, 
all the pleaſure of his ſon and his niece reſtored, and tondly 
anticipates the felicity they are to enjoy. But Mor bids then, 
check the expectation of happineſs, and look only for deſpera- 
tion and horror. © Your paternal curſe, ſays he, conſigned! 
me to perdition. Theſe men you ſee are robbers—mur. 


* derers—your ſon is their chief.” The exhauſted ſtrength of 


the old man cannot ſtand the ſhock ; he expires in the arms 65 

his ſon. His miſtreſs ſtill thrived and though dumb 5 
terror and grief, folds him in her arms, and ſhews the mot. 
ardent affection for her Charles, Warm in his love, as in es ery 
other feeling, Moor had doated on her to diſtraction; he for 
gets himſelf in her embraces, and for a moment thinks he will 
live and be happy with his Amelia. © Come from her arms, 
* cries one of the boldeſt of his troop, or I will ſpeak what 
© ſhall freeze your blood.” © Think, exclaims another, (while 
* they level their pieces at his head) of your vow to be our: 
for ever. Ours you are, and heaven nor hell can win you 
“from us.“ Their voices rouſe the remembrance of his ſitu— 
ation. But his ſoul is too proud to yield to threats. © You 
* are murderers, ſays he, and I am your chief. Down with 
** theſe arms, and know your maſter.” Awed by the ſound; 
they are accuſtomed to obey, the banditti lower their arms.— 
To be great, Moor muſt be free. I would not give this tri- 
** umph for all the elyſium of love. (e draws his faorrd.) 
„Call not that madneſs of which your ſouls want ſtrength to 
ſee the grandeur. The greatneſs of deſpair is above the ken 
„of wiſdom. On actions ſuch as this, reflection mult follow, 
not wiſdom pauſe.” 

Hz plunges his ſword into the boſom of Amelia. Struck 
with the barbarous heroiſm of the deed, his aſſociates fall at 
his feet, acknowledge his unparalleled fidelity, and vow to be 
his ſlaves for ever. No, ſays he, with a determined and pe— 


„ trifying calmneſs ; the deſtiny of Moor is accompliſhed. 
| | Thus 


ae 
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Thus far it was in human power to go, and thus far he has 
gone; but here his courſe is cloſed, and his genius crics out, 
« All is confurmmated.” He diſmiſſes his band, except two fa- 
vourite officers, with an exhortation to uſe their invincible cou- 
rage in the ſervice of their country. To theſe two favourites, 
whoſe ſouls are not ſo deeply tinctured in blood, he bequeath: 
his paternal domain, and deſires them to leave him, and to devote 


their future lives to virtue and obedience to the laws. © And 


{© I too, he concludes, will obey the laws; I will bear the 
ſterneſt puniſhment of their decree.” And he goes to deliver 
himſelf up to juſtice. | 


[ HAVE ventured this long and particular account of the 
tragedy in queſtion, becauſe it appears to me one of the most 
uncommon productions of untutored genius that modern times 
can boaſt. Confeſſedly irregular and faulty, both in plan and 
conduct, it were needleſs, and perhaps unfair, to offer any re- 
marks on its defects. But its power over the heart and the ima- 
gination muſt be acknowledged. Every body has heard thc 
anecdote of its effects on the ſcholars at the ſchool of Fribourg, 
where it was repreſented ſoon after its firſt appearance. They 
were ſo ſtruck and captivated with the grandeur of the cha- 
rater of its hero Moor, that they agreed to form a band like 
his in the foreſts of Bohemia, had elected a young nobleman 
for their chief, and had pitched on a beautiful young lady for 
his Amelia, whom they were to carry off from her parents 
houſe, to accompany their flight. To the accompliſhment of 
this deſign, they had bound themſelves by the moſt ſolemn and 
tremendous oaths; but the conſpiracy was diſcovered by an 
accident, and its execution prevented. 

Tux energy of this tragedy's effect is not to be wondered at, 
eſpecially on young minds, whoſe imaginations are readily in- 
flamed by the enthuſiaſm of gigantic enterpriſe and deſperate 
valour, whoſe ſenſibility is caſily excited by the ſufferings of a 

great 
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great unhappy mind, and who feel a ſort of dignity and pride 
in leaving the beaten road of worldly prudence, though the 
path by which they leave it may ſometimes deviate from moral 
rectitude. But hence, to ſome parts of an audience, the dan- 
ger of a drama ſuch as this. It covers the natural deformity 
of criminal actions with the veil of high ſentiment and virtu— 
ous feeling, and thus ſeparates (if I may be pardoned the cx 
preſſion) the moral ſenſe from that morality which it ought to 
produce. Thus the author has, ſince its firſt publication, been 
candid enough to acknowledge, and reprobates, in terms per- 
haps more ſtrong than it deſerves, his own production as of a 
very pernicious tendency. He has left his native country, I 
temberg, from which I believe indeed ſome conſequences of the 
publication of this tragedy had driven him, and now lives at 


Manheim, where he publiſhes a periodical work, and has written 


one or two other tragedies, which have a high reputation, It 
his genius can accommodate itſelf to better ſubjects, and to a 
more regular conduct of the drama, no modern poet ſeems to 
poſſeſs powers ſo capable of bending the mind before him, of 
rouſing its feelings by the clevation of his ſentiments, or of 
thrilling them with the terrors of his imagination, 
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VI. THEORY of the MooDS of VERI«S. 
GREGORY, M. D. F.R.S. Epin. Fellow of the Royal 


College of Phyſicians, and Profeſſor of the Theory of Phyſic 
in the Univerſity of EDINBURGH. 


By FAMES 


[Read by the Author, June 18. and July 16. 1787. ] 


N the proſecution of certain philological and philoſophical 

ſpeculations, very ample ſpecimens of which have already 
been ſubmitted to the confideration of the Royal Society of 
Edinburgh, I had occaſion to conſider more minutely than 1 
believe had ever been done before, many particulars relating to 
the nature, the ſtructure, and the import of Verbs. 

Taos ſpeculations related chiefly or ſolely to the general ra- 
dical import of every verb and every claſs of verbs, without 
any regard to the pecuhar meaning or nature of the various 
inflections or parts of a Verb; ſuch as, moods, tenſes, perſons 
and numbers. It was impoſſible, however, for me altogether 
to avoid attending to theſe modifications of the general mean- 
ing of every Verb ; eſpecially to the nature and import of the 


Moods of verbs, which appears to me a very curious and in— 


tereſting point in the theory of language. 

As I had not the good fortune to meet with any account of 
the Moods of verbs, which appeared to me complete or juſt, in 
the writings of thoſe grammarians and philologiſts that I have 


had an opportunity of conſulting, I was tempted to undertake 


the inveſtigation of the nature of them myſelf, The reſult of 
Vor. II. B b that 
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that undertaking I now have the honour to ſubmit to the conſi- 
deration of the Royal Society. 

As there is ſomething peculiar in the plan and manner of; it, 
it is proper to mention the reaſon of this peculiarity. In thoſe 
accounts of the moods of verbs which I have ſeen, there leem- 
ed to be a want of ſufficiently numerous and extenſive and 
accurate obſervations of the particular facts that were to be ex- 
plained or accounted for; a want of ſufficiently preciſe and 
diſtinct notions of the general import of the moods ; a haſty 
and careleſs admiſſhon of certain general principles not duly 
aſcertained, and a vague uſe of certain general and compre- 
henſive terms, which were not ſufficiently explained or under- 
{tood. 

IN order to avoid theſe errors, and to ſupply theſe defects, 
I have proceeded on a plan more nearly akin to that which has 
long been ſucceſsfully employed in phyſical inveſtigations ; be- 
ginning with a collection of obſervations relating to the moods 
of verbs; from theſe deducing certain general principles, and 
verifying theſe principles by further obſervation, and even ex- 
periment. Such a plan is undoubtedly laborious, and may ap- 
pear tedious ; but | think it has advantages amply ſufficient to 
compenſate — inconveniences. 

I mvsT mention likewiſe, that this Eſſay bears a particular 
and very intimate relation to the doctrine concerning the moods 
of verbs, laid down by the learned author of the treatiſe on 
the Origin and Progreſs of Language, (Vol. II.) with which I may 
preſume my hearers to be ſufficiently acquainted. 

THE account which he gives of the number, the nature, 
and the import of the moods of verbs, though very acute, and 
in many reſpects perfectly juſt, is certainly very incomplete, 
and in one important circumſtance. it is very obſcure; Which 
makes me ſuſpect, that, on this point, he had not carried his 
inveſtigation ſo far as to obtain a complete and diſtinct view of 


the ſubject which he was treating. 
WT UT 
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5 i Bur though I make many remarks on his doctrine, and lll 
je often refer to it, my Eſſay is by no means intended to cavil at 1000 
3 it, but, on the contrary, to make uſe of it, as being, on the 100 
- whole, the beſt diſquiſition on the ſubject that I have ſeen; to | I 
5 correct what is erroneous, and to ſupply what is wanting, in | 9 
4 his treatiſe, and to carry the inveſtigation farther than he had | I 
i done. 0 
2 | | | | 
Mc I AGREE perfectly with this learned author in thinking that 10 
5 ; the infinitive is moſt improperly called a 99d + and I think the 10 
x: obſervation a very important one; for, on this account, it is to 10 
P the infinitive, excluſively, that we ſhould turn our thoughts, when | 1000 
> we endeavour to inveſtigate the general import of the Verb, 0 
| with a view to aſcertain the accident which it denotes, and be Ill Ii 
led, ſtep by ſtep, to form a diſtinct notion of what is common Ball lil 

1 in the accidents of all verbs, and of what is peculiar in the ac- | | 
2 cidents of the ſeveral claſſes of them, and thereby be enabled | Nil 
= to give good definitions, ſpecifying the eſſence of a Verb, and | | jj 
the characteriſtic import of the different claſſes of verbs, ſuch TN Il i 

as ſubſtantive, neuter, active intranſitive, active tranſitive, paſ- h ll ! 

five, and reflected verbs. The infinitive, I own, does not ex- 0 I 

preſs the pure general meaning of the verb; for it compre- | | | 

hends likewiſe the circumſtances of time, and in ſome lan- | 0 lj 

guages thoſe of perſon, and of courſe of number, and perhaps | 90 [l 

of gender. Scriubere. Scripfiſſe. Scripturum eſſe. Scripturas 10 

eſſe. 0 

Bor the infinitive (ſo far as I can perceive) denotes no —ͤ— 

1 energy or modification of thought (ſuch as, affirming, com- (| ll 
= manding, aſking or wiſhing) that is peculiar to itſelf, as the ih | 
= other moods do; but only that kind of thought, or combi- Wi! | 
nation of thoughts, which is common to all the others. Now, j Wh 

ſome peculiarity of that kind I take to be the very eſſence of | i 

a mood, WAR 
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YET the thought expreſſed by the infinitive is clearly appre- 
hended, and plainly ſhews that the word denoting it is a verb. 


Non eft vIVERE /ed VALERE vita. 


Sepe etiam fleriles INCENDERE profuit agros, 
Atque levem flipulam crepitantibus URERE flammis. 


Pudet hac opprobria nobis 
Et Diel POTUISSE, ef! 197 POTUISSE REFELLI. 


 ReapinG (ſays Bacon) makes a full man, /peating a ready 
man, and wr1ting an exact man. 

(Tuns Engliſh words in ing, will be called participles, or per- 
haps verbal nouns ; they have the form of participles and verbal 
nouns, but the meaning of infinitives; and may be tranſlated 
into Greek and Latin by infinitives. But it is of no conſe- 
quence whether they be called participles or infinitives ; the 
meaning of them 1s obvious, and 1s the ſame with that of the 
Latin nfinitives.) 

THE meaning or thoughts expreſſed by theſe infinitives, are 
as plainly characteriſtic of verbs as thoſe denoted by Viv ſed 
non valeo. Incendite fteriles agros—urite levem flipulam. Oppro- 
bria dicuntur nobis. Yet in the latter there is mood, while in the 
former there is not. Whence it follows that mood, properly fo 
called, is not eſſential to a verb. It is only the capacity or 
ſuſceptibility of mood, that can with propriety be ſaid to be 
eſſential to a verb. This diſtinction, which I think of ſome 
importance, may be ſufficiently explained and illuſtrated by the 
following examples. It is not diviſion, but diviſibility, that 
is eſſential to a geometrical line; it is not fluidity, but fuſibi- 
lity, that is eſſential to lead; not motion, but mobility, nor 
reſt, but the capacity of being at reſt, that is eſſential to body. 
But 7e is eſſential to ſpace, and, for aught I know, Motion may 


be ſo to light. : 
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I $VSPECT therefore ſome inaccuracy in the learned author's 
manner of expreſſing himſelf, when he ſays in one page, (161) 
that moods are eſſential to verbs, and in the next page remarks 
that the infinitive 1s not a mood. This would imply, that a 
verb, when put in the infinitive, ceaſed to be a verb ; which 
he does not expreſsly ſay, though he comes very near to it, in 
the following words: © As to the infinitive, I hold it to be no 
mood, though it be commonly called ſo ; becauſe it expreſſes 
no energy of the mind of the ſpeaker, but ſimply the action“ 
(he ſhould certainly have ſaid more generally the accident, as in 
z/Je, valere, or cadere) “of the verb, with the addition of time. 
It is therefore uſed, either as a noun, or it ſerves to connect 


* the verb with another verb, or a noun, and ſo is uſeful in 


** ſyntax,” But ſtill I would aſk, When it is uſed in theſe or 
other ways, and is accordingly uſeful in ſyntax, does it 914 
fide ceaſe to be a verb? I own I do not think it does ; for this 
reaſon, that the thought expreſſed by means of the infinitive, 
may be expreſſed in ſynonymous and convertible phraſes, in 
different languages, by means of other parts or moods of the 
verb, © T9 be or not to be, that is the queſtion,” is equivalent 
in meaning, though ſuperior in ſimplicity, beauty and force of 
expreſſion, to. © The queftion is, whether we ſhall be or ſhal! 
not be.” 


— Nec quicquam tibi prodeſt 
Aerias TENTASSE domos, animogque rotundiumn 
PERCURRISSE lum, morituro. 


Nec quicquam tibi prodeſt quod aerias domos TENTAVERIS, 07 

animo PERCURRERIS plum. | 
MoReoveR, it muſt be taken into confideration, that the 
infinitive not only appears as the men verbi, (which ſome 
have called it) but expreſles fully the accident of the verb, whe- 
ther this be mere exiſtence, or ſtate, or event, or intranſitive ac- 
tion, or tranſitive action, that is, action with relation of vari- 
ous 


— — e——g — 
— —— — ͥ — 
* — 


198 THEORY of the 


ous kinds ; and of courſe it has the proper regimen of the verb, 
when it expreſſes action and relation, or, in grammatical lan- 
guage, is tranſitive ; as in percurriſſe, tentaſſe, urere, incendere, 
in the preceding examples. | 

Dico, credo, puto, Titium exiſtere, valere, jacere, cecidiſſe, þro- 
cubuſſe, projecifſe Mævium, projectum fuiſſe a Mavis, have the very 
ſame meaning with Dico, &c. quod Titius exiſtat, quad jaceat quod 
cectderit, procubuerit, projecerit Mævium, prajectus fuerit a Mane. 

| CANNOT help thinking, that, in theſe caſes, the infinitives, 
as well as the ſubjunctives, are truly verbs, though {tripped of 
that circumſtance which is, in ſtrict propriety of language, 
called mood. Nor do the infinitives as thus uſed acquire any 
further meaning, in addition to the radical import of the verb 
with tenſe, like the proper moods ; but the /ubjun&ives after 
quod loſe their peculiar meaning as moods, and ſignify no more 
than bare mfinitives, 

I TuINK ſome more illuſtration may be given to this ſub- 
jet, by conſidering the import of participles, which partake 
of the nature both of verbs and of adjectives; and that of 
verbal nouns, which partake of the nature and meaning of : 
verbs and of ſubſtantrve nouns. 1 

IT is an acknowledged fact with reſpect to participles, and 
it is equally true with reſpect to verbal nouns, that, by means 
of them, various thoughts, commonly expreſſed by the moods 
of verbs, or by the infinitives of them, may be expreſſed with 1 
great accuracy, and ſometimes with advantage in compoſition, 1 
by enabling us to leſſen the number of verbs in a ſentence, or 
to vary occaſionally the ſtructure of it. Nec quicquam bibi pro- 
dejt morituro tun TENTATIo domunum aeriarum, et CURSUS 115 Circa 
polum, though a very crabbed inelegant ſentence, has the very 5 
ſame meaning with HoxAck's beautiful lines, and with the i 
proſe verſion immediately ſubjoined to it. 

Way are not 7entatio and curſus reckoned verbs, as well as 
!entafſe and percurrifſe ? They are ſurely very near akin. 
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THz anſwer given to this queſtion by the author of the Eſſay 
on the Origin and Progreſs of Language, and which he ſays is 
plain, I muſt own appears to me very obſcure and unſatisfac— 
tory. Nor can I think that the defe 1s entirely in me, and 
that I ought to underſtand it ; for I can ſpecity what is wanting 
to the anſwer which he gives, in order to make it plain and ſa-— 
tisfactory. His anſwer is, 
* THAT it (to wit a verbal noun, like cur/vs or tentatis) ex- 
*® preſſes no energy of the mind of the ſpeaker, who pronounces 
the words; nor does it afhrm that the thing exiſts or does not 
* exiſt; nor does it command that it ſhould or ſhould not exiſt ; 
nor does it wiſh that it may or may not exiſt; but ſimply gives 
us the conception of the mind of the ſpeaker.” Page 167. - 
BEFORE we can fully underſtand this anſwer, (which ſeems 
ö to apply to mfinitives as well as to verbal nowns), or of courle 
judge whether it be juſt and complete, or not, we muſt know 
7 : what the author means by energy, and what by conception, what 
5 more or leſs he apprehends there is in the one than in the other, 
15 or how he diſtinguiſhes them. Nor can this be known but by 
5 finding what there is in common among all the ee, (for 
ſomething common among them, even as conceived by him, 
it is demonſtrable there mu/? be) and not belonging to any ſim- 
ple conceptions. We have energy expreſſed, and of courſe a verb 
conſtituted, even according to his definition of a verb, without 
affirmation, when we with or command; without command, 
when we affirm or wiſh ; without with, when we command or 
affirm : Yet in all theſe caſes we have equally and indiſputably 
a verb, How {ſhall we know what is in common to them all? 
How much of the meaning of a verb is in a verbal noun ? | lll! 
What is wanting, beſides the ſuſceptibility of 19942 Whence 1 i 
does this ſuſceptibility of mood ariſe, or whercin does it con- | i 
iſt? Does it depend on the combination of the notion of time | Ih 
with that of the proper accident of a verb, which combination Wil 
takes place in the infinitive, and even remains in the partici- 1 | 
ples of a verb, but not in a verbal noun? | If 
Exiſtentia if 
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Exifientia (whether good Latin or not) is the predicament or 
accident of being. 

Vita is the ſtate or accident of living. Caſus, obitus, the 
events or accidents of falling and of dying. 

 Coguatio, lectio, ſcriptio, curſus, ædiſicatio, trucidatio, are the 
accidents or actions of thinking, reading, writing, running, 
building and murdering. 

IN Engliſh, almoſt any noun ſubſtantive may occaſionally be 
converted into a verb, by ufing it to denote thoſe thoughts, or 
combinations of thoughts, ſuch as exiſtence, ſtate, event, acti- 
vity, intranſitive, or tranſitive, or reflected, and paſſiveneſs or 
being the object or ſubje of activity, which are conceived to 
conſtitute the eſſence of a verb, 

Water is plainly a noun. 

Matered a participle. 

To water a verb, without mood. 

He watereth, water thou, may it be watered, it was watered, 
a verb with mood. 

A watering, a verbal noun, retaining the accident, but not 
the import of mod; and nearly allied to the infinitive 9 water, 
in every reſpect but that it does not involve the notion of time, 
as the infinitives 2% water, to have watered, fc. plainly do. 

THESE are but hints. FValeant quantum valere palſint. 

I 8VsPECT that the author whoſe doctrine I am conſidering, 
has been raſh in limiting the number of moods to three ; the 
indicative, expreſſing affirmation, (and of courſe negation) un- 
der which he comprehends the /junctive, as being nearly of 
the ſame import, and denoting affirmation, only qualified or 
conditional; the optative, expreſſing wiſhing or praying; and 
the imperative, expreſſing command. 

I $:10vLD think the ſame kind of reaſons that he urges 
againſt admitting an interrogative mood, namely, that * it is 
„ not expreſſed by any different form of the verb, but only 


by particles, or by a certain arrangement of the has 
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and for rejecting the potential mood, and for making the /b. 
junctive only a branch of the indicative, would apply with equal 
force againſt admitting an tative mood, at leaſt in ſome lan- 
guages, as for inſtance in our own. 

IN the following lines, 


Te SPECTEM ſuprema mibi cum venerit hora ; 
Te TENEAM moriens deficiente manu. 


The verbs Hhectem and teneam expreſs very clearly the energy of 
wiſhing. This modification of thought is denoted in Latin by 
inflection, and would be ſo in Greek, os 0:5wn, re xareyoum, and 
will be allowed to conſtitute a perfect mood. But in Engliſh it 
muſt be denoted by a certain arrangement of the words, and there- 
fore ſhould be no mood, any more than interrogation. * 'Thee 
* may I look on when my laſt hour ſhall come; thee may I 
“ graſp, when dying, in my failing hand.” I may look on thee, 
I may graſp thee, have meanings as different from thoſe de- 
noted by the ſame words differently arranged, as Cæſar was 
tilled, is from was Caſar hilled ? 

Ir I am rightly informed, the Chineſe language has no mpe- 
rative mood; and thoſe who ſpeak it are obliged to employ a 
very clumſy circumlocution, by means of a verb ſignifying 
command, to expreſs the familiar meaning of our imperative. 

IT does not appear clearly to me, that the /ubjunttive mood 
expreſſes merely qualified or conditional affirmation in every 
caſe, though undoubtedly it does ſo in many caſes. In thc 
following lines of Horace, 


Ulla fi. juris tibi pejeralt 

Vana, BARINE, NOCUISSET u7NQua!! ; 

Dente ſi nigro FIERES, vel und 
Turpior ungut, 

CREDEREM. 
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The word crederem to be ſure denotes merely a qualified or cor. 
ditional affirmation : I might, could, would, or ſhould believe, 
if a certain event took place. But the verbs expreſſing this 
condition and ſuppoſition, are alſo in the /ubjun&ive, nocniſſer, 
eres, after the particle /i. With this particle, they might have 
been put in the indicative, and the ſenſe would ſtill have been 
complete, nocuerat, fiebas. The ſame thought may be expreſſed 
accurately in Engliſh, without the uſe of any particle corre- 
ſponding to %, and merely by the peculiar arrangement of tlie 
words, juſt as was done with the wiſh of TiBuLLvus, © Had 
any puniſhment ever overtaken you for your broken vorvs : 
were but one of your teeth growing black, or even were but 
one of your nails becoming leſs beautiful, I ſhould believe 
* you.” 

I CANNOT conceive that the three firſt verbs in this ſentence 
denote any affirmation at all, conditional or unconditional, but 
a very plain ſuppoſition. And this thought ſeems to me to be 
as well entitled to be called an energy, as TIBULLUs's with ; and 
when it is expreſſed (no matter in what way, whether by in- 
flection, by augment, or by peculiar arrangement) by a verb, 
it muſt be either a perfect grammatical mood, or ſomething 
very near akin to one. 

Tur very ſame kind of thought, to wit ſuppolition, is ex- 
preſſed by circumlocution, and a kind of metaphor, in the follow- 
ing lines. 


cc 


cc 


Pong me, pigris ubi nulla campis 

Arbor aſtiva recreatur aura : 

PoNE /ub curru nimium propingut 
Solis, in terra domibus negata. 


In which pore, though in the imperative mood, expreſſes n0 
command, but only ſuppoſition or condition. This Captain 


Macheath and Polly Peachum (or Mr Gay for them) underſtood 
| perfectly 
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perfectly; and accordingly tranſlate the thought very well, 
without either an imperative or a particle, by arrangement. 


Were I laid on Greenland s coaſl, 
Were 1 fold on India's ſoil. 


IT may be remarked too, that Hor act expreſſes his quali- 
fied or conditional affirmation, which is ſubjoined to the ſup- 
poſition by a verb in the indicative, not in the ſubjunctive 
mood. 


Dulce ridentem LALAGEN AMABO. 
Macheath takes the common /ubjunctive . 

Too ſoon the half year's night WOULD paſs: 
And Polly, the potential, 


1 covuLD mock the ſultry toil, 


Omnia novit 
Graculus eſurienss in calum, JUSSERIS, IBIT. 


j | A little hungry Greek knows every thing ; he will go to hea- 
20 ven, ſhould you deſire him. This is conditional affirmation, expret- 
b ſed by the indicative, and ſuppaſition by the ſulunctive mood. 


37 Illum et parentis CREDIDERIM ui 
7 Fregiſſe cervicem, | 


25 4 I could believe that he had murdered his father. This I con- 
1 ceive to be an inſtance of the potential mood, if not of the verb 
8 credo, at leaſt of human thought. 

1 C c 2 WHATEVER 
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WHATEVER may be thought of the preceding obſervations, 
it muſt at leaſt be admitted, that the moods of verbs may be 
conſidered in two very different points of view; either with „ 
lation to any particular language, or with relation to human thought, 
which muſt be ſuppoſed the ſame in all ages and nations. For 
the ſake of diſtinctneſs, I ſhall call the expreſſions of them, by 
inflection or otherwiſe in language, grammatical mods; and the 
thoughts, or combinations of thoughts, ſo expreſſed, as well as 
ſimilar combinations of thoughts, though not always, or per- 
haps never expreſſed in the ſame way, I ſhall call energies, or 
modifications, or moods of thought. 

Wir reſpect to the former of theſe things in any particular 
language, there can be no diſpute or difficulty. Any tolerably 
good grammar of that language will ſhew at once the number 
and the forms of them in it; and the exact import of each of 
them, and the proper application of them all, will ſoon be learned 
by attending to the uſe of thoſe who ſpeak and write that lan- 
guage well. But the latter (the moods of thought) muſt be 
inveſtigated in a different and much more laborious way ; by 
ſtrict attention to our own thoughts, and with ſuch aid as the 
ſtructure of language, and obſervation, and even experiment 
afford. | 

ALL languages, I believe, are very defeQtive in reſpect of that 
variety and accuracy of combination and of diſtinction, which 
we know with infallible certainty take place in thought. Nor 
do I know of any particular in which language is more defi- 
cient, than in the expreſſing of thoſe energies or modifications 
of thought, fome of which always are, and all of which might 
be expreſſed by the grammatical moods of verbs. Of this, 
there cannot be a clearer proof, than the well known facts, 
that we are obliged to expreſs by the ſame mood very different 
modifications or energies of thought, and that the number of 
moods, as marked by infletion or otherwiſe, is different in 


different languages, which, of courſe, do not correſpond ſo far 
| _ 
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as to admit of perfect and literal tranſlation in all caſes from 
one to another, or at leaſt not without circumlocution. 

YET, unfavourable as this circumſtance müſt, at firſt ſiglit, 
appear to the hopes of one who wiſhes to inveſtigate the nature 
of the moods of verbs, and ultimately to aſcertain the nature 
of a verb itſelf, I think it is chiefly by attending to it, by con- 
ſidering what modifications of thought are expreſſed by gram- 
matical moods 1n different languages, and by comparing them 
with ſuch modifications of thought as are never, or at leaſt not 
aſually, expreſled in that way, and by examining how it comes 
to paſs that ſome of them are, while others are not ſo expreſled, 
that we ſhall be led to diſcover wherein they agree or differ, 
that 1s, to learn the common nature of all, and the particular 
nature of each of them, which is the immediate object of 
enquiry. 

THe province of the ſchoolmaſter who undertakes to teach 
any particular language, Engliſh, French, Latin, or Greek, ex- 
tends no farther than to explain the meaning and ſhew the 
uſe of the grammatical moods which are found in that lan- 
guage which he teaches ; and his ſcholars, at leaſt at an early 
period of life, can go no farther. 

Bur the province of the philologiſt, who wiſhes to examine 
the ſtructure of language, and of the philoſopher, who wiſhes 
to inveſtigate the laws of human thought, is much more ex- 
tenſive. Every grammatical mood that is found in any one 
language, is to him a proof of a correſponding diſtinction, or 
variety of energy, or modification of thought ; for all men arc 
by nature capable of learning any language. Nor does he {top 
here. From conſidering how many energies are expreſſed by 
grammatical moods, he is led to form a more extenſive and juſt 
notion of thoſe energies, and may naturally ſuſpet, and with a 
little attention will ſoon diſcover, that there are many other ſi- 
milar energies, which are not expreſſed in any language; and 


do theſe, as well as to thoſe that are expreſſed, in ſome or 
all 
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all languages, by grammatical moods, he ought unqueſtionably 
to direct his attention. | 

IT is evident at firſt ſight, that a variety of thoughts, or 
modifications of thought, may be combined, or conceived and 
exprelled, along with the general meaning or accident denoted 
by any verb. 

Ir is equally evident, that only a few of theſe modifications 
of thought are expreſſed by grammatical moods in Greek, Latin 
or in the modern European languages. 

IT is alſo evident, that in theſe languages, one grammatical 
mood is often employed to denote very different modifications 
of, or additions to, the thought, or combination of thoughts, 
which is expreſſed equally by every part of the verb, and 
which may be found without 1d, though not without 7en/7, 
in the mfinitive. 

AND it is plain alſo, that both thoſe additions and modifica- 
tions of thought, which commonly are, and thoſe which are 
not expreſſed by the grammatical moods of any verb, may be 
expreſſed by the infinitive of that verb, with the addition and 
regimen (that is, marked relation) of another verb. And this 
additional or auxiliary verb muſt be in the firſt perſon, either 
ſingular or plural, of the preſent tenſe of the indicative mood. 
In ſome caſes, there may be more than one ſtep in this proceſs 
of reſolution, as in interrogation ; but it always terminates ul- 
timately in a verb in the preſent of the indicative, and in the 
firft perſon, as the phraſe to be reſolved is the expreſſion of the 
thought of the perſon or perſons ſpeaking. 

AFFIRMING, denying, teſtifying, foretelling or prophecying, 
aſking, anſwering, wiſhing, hoping, expecting, believing, know- 
ing, doubting, ſuppoſing, ſtipulating, being able, commanding, 
praying, requeſting, ſupplicating, loving, hating, fearing, deſ- 
pairing, being accuſtomed, wondering, admiring, warning, 
ſwearing, adviſing, refuſing, exhorting, diſſuading, encouraging, 


promiſing, threatening, and perhaps numberleſs other modift- 
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cations of thought, for which I cannot eafily find names, all 
admit very readily of being combined with the general import 
of a verb, and form with it various more complicated mean- 
ings, which are eaſily diſtinguiſhable from one another, and 
are not convertible, and therefore muſt be different. There 
are various degrees and kinds of reſemblance or aflinity among 
them, in conſequence of which they admit of being arranged, 
and of courſe of having different more general names given 
with propriety to the ſeveral diviſions or claſſes of them. And 
there 1s ſomething common among them all, to which the name 
of energy, without any impropriety (that I can ſee), may be ap- 
plied. If every one of them had been expreſſed in all lan- 
guages, by variations as ſtriking as thoſe of rurry, rute, and 
7/778, they j have been acknowledged as diſtin mods of the 
verb. They are equally moods or diſliudt energies of thought, 
whether expreſſed in language or not, if they be but under- 
ſtood by thoſe who uſe language; as for inſtance, in the caſe 
of the grammatical mood called the imperative, by which we 
expreſs occaſionally prayer to Gop, command to a flave, requeſt 
to a ſuperior, advice to an equal or to any one, order as from 
an officer to his ſubaltern, ſupplication to one whom we cannot 
reſiſt. Theſe /pec:/ic differences of thought were perhaps in ſome 
meaſure expreſſed in Greek by the zen/es of the imperative, the 
exact uſes and import of which I muſt own I underſtand but 
very imperfectly. 

Ir they could all be arranged under three heads, as the au— 
thor of the Origin and Progreſs of Language conceives, affir— 
ming, withing and commanding ; or if they could all be referred 
to one head, affirmation, as many philologiſts think they may, 
this would be but a ſmall addition to our knowledge con- 
cerning them, compared to what we might expect to obtain 
by a more accurate examination of them ; and it muſt be ac- 


knowledged to be ſomewhat raſh to attempt to arrange them, 
without firſt examining them carefully. 
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Tux caſe of the moods of verbs is exactly parallel to that of 
their tenſes, which is very accurately pointed out and happily 
illuſtrated by the learned author of the treatiſe on the Origin 
and Progreſs of Language. 

ALMOST every language has its own advantages and diſad- 
vantages in the expreſſing of the various diviſions and relations 
of time; but the conception of theſe diviſions and relations of 
time muſt be the ſame in all mankind. So it is with the conception 
and the expreſſion of moods or energies, and indeed with the 
conception of every thing elſe which can be expreſſed by verbs, 
or by any other words. As in one of his own inſtances: © The 
** Lord gave, and the LorD hath taken away; bleſſed be the 
name of the LorD.” There is a preciſion and a beauty in this 
uſe of the ſimple contraſted with the compound paſt tenſe, which 
cannot be attained in Latin. Dominus DEDIT, et Dominus 
ABSTULIT ; benediftum fit nomen Domini, But it might be at- 
tained in Greek, by uſing the aoriſt for gave, and the preter- 
perfect for hath taken away. On looking into the Septuagint, 
I do not, however, find that this delicacy of expreſſion has been 
attempted. But the genius of the Greek language has led the 
tranſlators to another nicety and propriety of expreſſion, which 
cannot be attained in any other language, nor indeed explained 
without a circumlocution : 'O K vevos Bx, 0 K veg GQENATO fin 
70 c Kugiov fvroyrue'o!, In this paſlage, tx is the aoriſt of 
the active voice of the verb ſignifying 76 give; apinuro is the 
aoriſt of the middle voice of the verb ſignifying 79 take away. 
The Greek ſentence therefore expreſſes, The LoD gave, the 
LoRD took away 70 himſelf, took back to himſelf, or fimply 2-54 
back. Dominus DEDIT, Dominus RECEPIT. If the Greek verb 
apuizy had a preterperfet middle, and if this tenſe of the 
middle voice had, like moſt other parts of the middle verb, 2 
kind of reciprocal or reflected meaning, on which points I dare 
not preſume to decide, but muſt leave them to the judgment 


of grammarians, it would be poſſible to expreſs in Greek both 
| the 
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the niceties in queſtion. Yet it cannot be doubted, that all 
mankind are capable of underſtanding them perfectly, whether 
they uſe a language in which they can be expreſſed by mere 
inflections or not. 

By means of the ſame zen/e and the ſame mood, to wit, the 
future of the indicative, we are accuſtomed to expreſs either 


mere futurity, and of courſe a prophecy, or an intention or 
purpoſe, or a threat, or a promiſe. 


Improviſa Lethi 
[tis raputt RAPIETQUE Fenles. Hor, 


Quo nos cunque FERET melior fortuna parentr, 
IBIS O /ocu comiteſque. Hok. 


Cras ingens ITERABIMUS @quor. Honk. 


Ille Deum vitam ACCIPIET, Diviſque VIDEBIT 
Permiſtos Heroas, et iþſe VIDEBITUR 2/lis : 
Pacatumque REGET patrits virtutibus orbem. VIRG. 


Verberibus ceſum te in piſtrinum Dave DEDAM uſque ad necem. 
| TER. 


Juarum, gue forma pulcherrima, Deiopeiam 
Connubio JUNGAM /tabili, propriamque DICABO. VIRG. 


IN the two firſt of theſe inſtances from Hokxace, we have, I 


think, the bare expreſſion of what is to come to paſs. 


Ix the third and fourth, we have not only futurity, but in- 


tention or purpoſe, plainly expreſled. 


THE prophecies in the four inſtances, from ViRGIL's Pollio, 


are, I apprehend, ſomething more than what is expreſſed or un- 
derſtood in the two firſt of the preceding examples, and dif- 
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terent from what is expreſſed in the two laſt of them. II. 
future events mentioned ſeem to be announced with ben 
or ſomething like ſupernatural knowledge or information, 
which I take to be eſſential to the notion of pr ophecy. 

Bor 7un9's promiſe of a handſome wife to Alus, and Sj, 
threatening of a ſevere whipping and perpetual impriſonment and 
hard labour to Davus, are by no means mere predictions of ſucl, 
good or evil to them, nor yet bare enunciations of the intention: 
of the ſpeakers to them, but ſomething very different; other 
energies, modifications of thought, or moods, in ſo far at lea(} 
as mood 1s predicable of thought, which I think it is com- 
pletely. For if there were two or ten different forms or in- 
llections of a verb in any language, or in all languages, to ex- 
preſs any one mood of thought, for inſtance affirmation, with, 
or command, they would not be different m99ds, but only dit- 
ferent forms of the ſame mood. This is not altogether an ima- 
ginary caſe. In Engliſh we have, at leaſt in ſome parts of our 
verbs, two forms or grammatical moods for one mood of 
thought; one of them fimple, and only marked by inflection 
of the primary verb; the other compound, conſiſting of an 
auxiliary in addition to the primary verb; and in this caſe the 
inflection is in the auxiliary verb alone. I write, I d Torite, 
They wrote. They did write. (They did werote or they ds wordte, 
would be ſoleciſms.) Write thou. Do thou reite. Every per- 
ton, I think, muſt acknowledge, that theſe are not inſtances of 
two indicative and of two imperative moods in Englith, but 
only two forms or expreſſions of one indicative and of one 1m- 
perative mood. If fo, then it follows that mood is generally 
conceived to be properly an attribute or predicate of thought 
alone, while only the expreſſion of it, by inflection or other- 
wiſe, belongs to grammatical verbs, juſt as the firſt and ſecond 
future, or the firſt and ſecond aoriſt, of the regular Greek 
verbs, are not two futures and two paſt tenſes, but only two 


different forms or expreſſions of one future and of one paſt tenſe, 
which 
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which tenſes are uniformly underſtood by all mankind. While 
the preſent, the imperfect, the aoriſt, the perfect, the pluſquam- 
b perfect, and the future, are really different tees, or expreſſions 
8 of different notions of the relation of the general import of the 
verb to time ; which expreſſions and notions are by no means 
convertible, and certainly may be underſtood by all mankind, 
though they are not found diſtinguiſhed in all languages. In Ill 
ſhort, we mult draw no inference with re{pet to the nature, Ill 
the number, the affinities, or the arrangements of the moods [| 
I) of verbs, from the inflections or other variations employed in | 
5 language, wichout taking into conſideration alſo the relation 0 
which thoſe inflections bear to human thought. "Wl 
{ HAVE further to add to theſe remarks on the import of the 100 
moods of verbs, that ſuch is the affinity or mutual relation Ao 4 
among them, that they may often, by circumlocution, and the | | | 
introduction of an additional verb, and ſometimes without any ; 
ſuch addition to the principal verb, and merely by a kind of It 
metaphor, be interchanged, or ſubſtituted one for another, WW 
without materially affecting the ſenſe of the paſſages wherein 009 
they occur, and ſometimes with the manifeſt effect of giving a Il 
more full and particular expoſition of the meaning of ſuch paſ- 
2 2 ſages. This I mention, not for the ſake of any advantage that 
JM can in general be obtained by ſuch interchange, or ſubſtitution, 
5 but that I may point out that it 1s not properly a reſolution or | 
# decompoſition of the meaning of the ſeveral moods, as ſome 
1 philologiſts have ſuppoſed, and have thought an important diſ- 11 
covery in grammar, but a mere circumlocution, and a kind of 
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5 paraphraſe of the ſhorter and more common expreſſion, and It 
1 ſometimes a mere metaphor, inſtead of a literal expreſſion of 1406 
1 thought. That it can be no reſolution of a more complicated [| 


into ſeveral ſimpler meanings, appears plainly from this conſi— 
deration, that it is mutual among the moods ; the ſuppoſed || 
ſimpler being as eaſily reſolvable into the ſuppoſed complicated, 


as theſe are into them. But of this afterwards. In general, 
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the expreſſion by the common, or what we may call the wat, 
mood, is as clear and intelligible as the circumlocution, or ſhips 
poſed reſolution of it, and much ſhorter, and more animated 
and forcible, and of courſe more agreeable and proper. 

IT muſt be owned, however, that ſometimes there is a great 
and manifeſt beauty and advantage, not only in point of vari. 
ety, but in force and animation of expreſſion, obtained br 
uſing a mood of the verb, and a form of ſpeech different fro: 
what might be termed the natural one, and what would exprei; 
the literal meaning of the ſpeaker. Thus, in the ode of Ho- 
RACE, already quoted, the uſe of the imperative mood inſtead 
of the /ubjunctive, which would expreſs the literal meaning, ap- 
pears to me advantageous, even putting all regard to verſe 
out of the queſtion. PoN E me prigris, &c. PoNE /ub curry, 
&c. is ſurely more forcible and animated than 57 pnerer, or 
Sz effem paſitus, or ſimply po/itus, though the general meaning 
be the ſame. And Gary's lines, in imitation of theſe two 
ſtanzas of HoR ACE, 


Were I laid on Greenland's coaſt, 
Were 1 fold on India's ſol, 


though highly beautiful, and in one reſpect, I mean the bold- 
neſs of the imagery introduced, ſuperior both to Horacr': 
own lines, and to thoſe of his tranſlator, are leſs animatec 
than either the original or the tranſlation, 


PLACE ME where never ſummer breeze 
Unbinds the earth or fans the trees; 
PLACE ME beneath the burning ray, 
Where rolls the rapid car of day. 


All ſach applications of the imperative mood I conſider as 
metaphorical ; underſtanding by the term metaphor, the 7745 
| ferring 
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ferring of any word or phraſe, and employing it to expreſs a 
thought different from what it denotes in its original, ſtrict, and 
literal ignification; which I take to be the very eſſence and pro- 
per definition of this figure of ſpeech. 

IN like manner, the nterrggative mood, inſtead of the cundli— 
tial or ſubjunttive, which would fully and clearly have ex- 


preſſed the literal meaning of the poet, gives peculiar anima- 
tion and ſpirit to the following lines: 


Fervet avaritia miſeroque cupidine pettus ? 
Laudis amore tumes ? 


Are you a covetous wretch ? Are you a coxcomb - you are d 
miſer, If you are a coxcomb, would ſurely be flat. 

AND, on the ſame principle, ſuch expreſſions as the follow- 
ing, Shall we receive good at the hand of Gop, and ſhall we not 
alſo receive evil? -h, do this great evil, and ſin again/l GoD ? 
are more animated and forcible than the plain literal expreſſions 
of the ſame thoughts would be. 

Ir is more remarkable, that ſometimes a kind of beauty and 
force, not indeed from greater animation, for ſimple command 
and interrogation, as expreſſed by the imperative and interroga- 
tive moods, are, I believe, the moſt animated enunciations of 
thought, but from greater ſolemnity, may be given by employ- 
ing the indicative mood, where either the imperative or the inter- 
rogative would fully have expreſſed the ſpeaker's meaning. 


Lydia bie per onneis 


Te deos ORO, Sarin cur PROPERES amando 
Perdere - cur, Cc. 


THEN follow all the articles of interrogation. The general 


meaning would have becn completely expreſſed without the 
imperative DIC, and the indicative oRo ; yet I preſume no perſon 


of 


— 
— — 
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of taſte and judgment will diſpute, that, independently of the 
verſification, there is a beauty and force in Hor ace's expreſſion 
far beyond what there would be in the ſimple Interrogation, 
Lydia cur Sybarin properas amands perdere ? 

Tue future of the indicative is employed in ſome caſe: 
wherein the imperative mood would expreſs the literal meanine 
of the ſpeaker; as for inſtance, in the Decalogue, the expreſ- 
lions, Thou ſhalt not kill, Thou ſhalt not ſteal, Thou ſhalt not cem. 
mit adultery, have not the proper future meaning, but are che 
moſt abſolute commands, or rather prohibitions, much more 
forcible, becauſe more ſolemn, than K not, Steal not, &c. 

Tune preceding obſervations on the nature and import of the 
moods of verbs, are fo imperfect and ſo deſultory, that it may 
appear very raſh to draw any formal inferences from them. | 
hope, however, they are ſo far at leaſt intelligible and juſt, 
that the concluſions which I have in view, and which I think 
might be fairly deduced from a more ample and more metho- 
dical collection of ſimilar obſervations, will neither appear ab- 
{urd nor paradoxical. 


Tury are chiefly the following. 


I. THAT the energies, or modifications of thought, expreſſed 
by the moods of verbs, are ſuch as may be expreſſed ſeparately 
by other verbs, and chiefly by active verbs; or, in the phraſeo- 
logy of the author of the eſſay on the Origin and Progreſs of 
Language, That the energies of the mind of the ſpeaker, denoted 
by the moods of verbs, are truly accidents, and chielly actions. 

Tuis perhaps the learned author was not fully aware of, el!c 
he would not have uſed, in his definition of a verb, a phraſe 
which may be fairly tranſlated, © A verb is a word chiefly [1g- 
„ nificant of being and of action, of the action of the mind 
« of the ſpeaker relative to that action, Cc. Or, if he had 


been aware of this, he muſt, I think, have been led to examine 
| more 
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more accurately the nature of the energies, actions, or accidents 
denoted by the moods of verbs. 

YET, from his uniformly employing the term energy to de- 
note the general import of all moods, we may preſume, that 
he had ſome conception of that intimate relation between the 
import of the accidents of ſome and that of the moods of all 
verbs. For he muſt have known, that energy, though a com- 


pound Greek word, and 491, though a ſimple Latin word, 
when applied to the operations of mind, are perfectly ſynony- 


mous; and he very properly mentions «9 as one of the chic! 


accidents denoted by verbs, 

His definition might even be fairly ſtated thus. A verb 
is a word chiefly ſignificant of accident, of the accident of 
* the mind of the ſpeaker relative to that accident,“ HG. For 
this is only ſubſtituting the generic term accident for the /pecific 
term energy or action; ſo that the propoſition, though leſs parti- 
cular and accurate, would {till be true. 


II. THAT the energies expreſſed by the moods of verbs are 
chiefly the /ocial operations of mind, as they have been very 
properly termed by Dr RE1D :; that is to ſay, ſuch as imply the 
belief of ſome other intelligent being to whom they relate, and 
which cannot be ſuppoſed to take place in a ſolitary being. 


III. Tnar the grammatical moods of verbs are conciſe modes 
of expreſling ſome of thoſe combinations of thoughts, which 
occur moſt frequently, and are moſt important and ſtriking. 


IV. Tnar the number of grammatical moods is limited by 
the ſame circumſtances which ſeem to limit the variety, preci- 
fon, and perfection of language, in other reſpects ; and parti- 
cularly by the convenience of thoſe who uſe it, and who in 
general will have no more moods to their verbs, and no more 
words or infleQions of any kind, than they have abſolute oc- 


caſion 


— — 
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caſion for; and, of courſe, muſt often employ one mood +: 
they do one word, or one inflection, in various ſenſes, that is 
to expreſs occaſionally different thoughts. 


V. THAT grammatical moods contribute greatly to the 
beauty and perfection of language, by the brevity, animation, 
and force, which they give to the expreſſion of our moſt fam. 
liar and intereſting combinations of thoughts, which may in- 
deed be expreſſed, in ſome meaſure, by circumlocution, and 
the uſe of additional verbs, but not with the ſame advantages. 


VI. Tur grammatical moods of verbs, like other inflec- 
tions of words, expreſs much better than any ſucceſſion ot 
words can do, the intimate connection and relation of various 
thoughts, which are not ſucceſſive, but ſimultaneous or coex- 
iſtent, and which appear unnaturally disjointed, and in ſome 
meaſure altered, when they are exprelled by a ſeries of words 
denoting each of them ſeparately and in ſucceſſion. 

SOME of theſe concluſions, eſpecially the third, the fifth and 
the ſixth, are ſo intimately connected, that it 1s difficult to con- 
fider them ſeparately 3 and as it is of no conſequence to keep 
them quite diſtinct in the following illuſtrations, I ſhall conſi- 
der them pretty much together, as I conceive they tend to ex- 
plain and illuſtrate one another. 


I. Tur firſt of thoſe concluſions can hardly be thought a no- 
velty, if it be conſidered that ſeveral philologiſts have main- 
tained, that ſome of the moods are re/o/vable into ſuch circui— 
tous expreſſions, by means of other additional verbs. In truth, 
they are all, in ſome meaſure, convertible, though, in ſtrict pro- 
priety of language, not r7/4/vable, nor even perfetly convertible, 
in that way. | 

Tus indicative, which denotes affirmation, is nearly the fam? 


in meaning, and of courſe is nearly convertible, with a verb 
A 
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of affirming in the % per/on (either ſingular or plural) of the 
preſent of the indicative, and the general import of the primary 
verb, without mood, that is, in the infinitive. Titius /cribit, 
dico, dicimus, Titium ſcribere, quod Titius ſcribat. I ſay, we 
. ſay, that he writes. This kind of expreſſion is a mere pleonaſm. 
5 But ſomething very nearly approaching to it is often uſed in 
a very ſolemn language, as in that of the Holy Scripture, and 
with a good effect. Verily I ſay unto thee, &c. 


THE imperative mood is in ſome meaſure convertible with a 


verb of commanding, ſuch as Jubeo, in the firſt perſon of the 
preſent of the indicative, and the primary verb without mood. 


nunc, et verſus tecum meditare canoros. 
Jubes te nunc ire et tecum meditari, &c. 
Fubeo, dico me jubere. 


IN like manner, the optative mood is, in ſome meaſure, re— 
ſolvable or convertible by means of the primary verb without 
mood, and a verb of wiſhing, ſuch as te or cupio, in the firſt 


perſon of the preſent of the indicative. Te teneam, te ſpectem. 


; Opto, cupio te tenere, te ſpectare. It has been found unneceſlary, 
but it would undoubtedly be poſſible, and on ſome occaſions 
might be uſeful, to have grammatical moods, either by inflec- 
tion or by arrangement, (like may 1 Hold, may 1 ſce to denote 
ſpero te tenere, deſþero te tenere, confido te tenere, or te ſpedta- 
turum. 

THe interrogative mood is not reſolvable exactly in the ſame 
way, by the primary verb without mood, and the indicative of 
another verb : there is another ſtep in it ; and, after all, the 
reſolution is {till leſs perfect than in the other moods. 


Juid faciam? Moriar ? et Amyntam perdet Ampyntas ? 


The meaning here is more than merely, Cupio ſcire quid factu- 
rus ſim, utrum moriar necne, num Amyntas ſemet perditurus ſit. 
Even Rago, Tubes, aliquem, mihi dicere quid faciam, quid debuero 
Vor. II. E e facere, 
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facere, &c. does not fully expreſs it. The energy of interroga- 
tion, in point of thought, admits of a more cloſe and pertect 
combination with the conception denoted by a verb, than can 
well be expreſſed by any circumlocution “; but it is fully de- 
noted by the interrogative mood, as appears by the perſon whe 
is addrelled in that mood returning a pertinent anſwer. This, 
which is ſo manifeſt with reſpe to the interrogative mood 
equally true with reſpect to all the other moods. 

WoNDER has a kind of mood appropriated to the expreſſing 0: 
it, made out by the addition of a particle, originally of inter- 
rogative meaning, to the indicative mood ; at leaſt, I think it 
is ſo in all the languages that I am acquainted with. 


g 18 


Duam times quorſum evadas. TER. 


Duam pene furve regna Praſerpin, 


Ft judicantem vidimus acum. Hok. 
Tela quam certo moderatur arcu. SEN. 


Wil eft cruel—quil eft don d'etre Pere! 
D1iDEROT Pere de Famille. 


How fearful and dizzy tis to caſt one's eyes ſo low /! 


How many thouſands of my pooreſt ſubbjects are at this hour 
aſleep ! SHAKES. 


None of theſe ſentences are interrogations, or can admit of 
an anſwer. They all expreſs (in addition to the general mean- 
| | ing 


* ILslizvs the neareſt we can come to it is by the uſe of the imperative of a verb 
of affirming with the infinitive of the primary verb. 


Dic mibi Damaeta cujum pecus, an Melibal? 
Cujus eft pecus * Die cujus pecus e/l. 
Tubes te mihi dicere cujus pecus ef. 


3 
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5 | : ; Il | 

; ing of the primary verbs) the emotion of wonder, or ſomc 140000 

mixed emotion, of which wonder forms a part, No perſon il 

5 can doubt that this energy might have been expreſſed by in. th 
* flection of the verb; and that, if it had been ſo, ſuch inflec- | 
1 tion mt have been reckoned a perfect grammatical mood, and | 11 
: might have been reſolved, though no doubt but imperfealy, 1 
I into a ſentence containing the primary verb, (times, video, &c.) 10 
2 f and ſome verb, or phraſe containing a verb, expreſſive of ill 
5 ; wonder, or ſome ſimilar emotion. Mirgr me tam pene widiſſe | 0 
1 regna Proſerpinae, miror quantum times, mirus eff timor meus, l 0 
bt quorſum evadas. I wonder, tremble, ſhudder, to caſt my eyes | | | 
y ſo low. I admire, it is admirable, that many of my ſubjects 100 
7 are at this hour aſleep. 1000 
5 Wiru reſpect to the grammatical mood called the ful juudti vue, | | 
5 it muſt be obſerved, that it (like many words in common lan— || 
W guage) has different meanings, or expreſles different energies, [| | 
5 5 combined with the radical meaning of the verb, ſuch as, wiſh, Ill! | 
5 (already conſidered) ſuppoſition, power, condition, Sc. It ll | 
[> muſt be in vain, therefore, to look for any one verb, or any 1 
7 : one thought or energy, by means of which the ſubjunctive | | | 
3 mood may uniformly be reſolved, as the indicative may be by l | | 
5 dico, the optative by to, the interrogative by rogo, the impe— Will 
p : rative by jubeo. It is to be reſolved occaſionally by means of || || 
bs 8 different verbs, according to the particular energy or mood of Wilt 
| thought expreſſed in any inſtance. Of this indeed there can 0 
k be no better proof than the number of different auxiliary words 10 
, which we employ in Engliſh to make out what we call the fub- ll l | 
1 junctive mood in all its %, ſuch as, may, can, tight, could, 1 
F; would, ſhould, which are, by no means, ſynonymous and con- [| ö | 
1 vertible terms, even in this application of them, and yet all | 10 
L correſpond occaſionally to the Latin ſubjunctive mood, which | ll 
; is ſimple, and only marked by inflection. | | Wil 
4 Crediderin, poſſum eredere, I might believe; credidiſem, potut ||| 
5 credere, J might have believed. Condition, ſtipulation, ſuppo- | | 
? E 2 ion, [| | 
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ſition, which, though ſomewhat different, are very near akin, 
are among the moſt frequent meanings of the ſubjunctive mood. 
This meaning, or mood of thought, may be reſolved, to a cer- 
tain degree, into an imperative mood (the reſolution of which 
hath already been ſhewn) and the primary verb. An 1ngeni- 
ous etymologiſt * has ſhewn, that the Greek particle 4, and 
the Roman /, are but contractions of certain parts or in- 
flections of the ſubſtantive verbs, % and /um; which parts 
of thoſe verbs have an imperative meaning, Be it V. The 
ſame author ſhows, that our Engliſh particle F is juſt a con- 
traction of the imperative of the verb ive, anciently written 
and pronounced gif. Si vis me flere. Sit, efto, quod vis, or 
velis me flere. Fac, pone, te velle me flere, The imperative f.i- 


was often uſed by the ancient writers of Latin in this ſenſe; 


pone ſeldom by them, but often by modern writers; 70 was 
uſed in the ſame ſenſe by the Greeks. Indeed, different parts, 
both of 7:01w and of pono, were uſed for this purpoſe ; the 
Romans, I preſume, imitating the Greeks. It is worthy of 
obſervation, that in French, the uſe of the conditional particle 
i ſaperſedes completely the uſe, either of the ſubjunctive or of 
the conditional mood. 5! in French always governs the indica- 
tive mood. 57 je peux, fi je pouvois, ſi je pourrai; never 5 je 
puiſſe, ſi je puſſe, in the ſulljunctive, nor even ſi je pourrois in the 
conditional mood. 

As to the circumſtance of being ſubjoined to a preceding 
member of a ſentence, and commonly to a verb in the indica- 
tive mood, from which the ſubjunctive has got its name, the 
difference of meaning between the ſubjunctive ſo employed, 
and that of the indicative in ſome caſes, and between it and 
the bare infinitive in others, is ſo minute, that it is difficult to 
aſcertain it, and perhaps impoſlible to expreſs it in words. Ac- 
cordingly, we often find, that in tranſlating from one lan- 
guage into another, thoſe three grammatical moods 1 

perhaps 
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: perhaps i be interchanged, to preſerve the original meaning, lj 
1 50 without violating the idiom of the language into which the | 
Z tranſlation is made. But the uſe of a peculiar inflection or lj 
BEM mood to diſtinguiſh the ſecondary or ſubjoined verb from the | 
4 8 fundamental or primary verb in a ſentence, often has its uſe; fl 
* and I think, without much refinement, we muſt perceive an 10 
1 elegance, and perhaps too a greater degree of preciſion, in thoſe 5 WIN 
Pet, languages in which this nicety is attended to, as in Latin and in | | 
„ French; for in our own it is almoſt loſt ſight of. But it muſt | | 
Yo ; be obſerved, that it 1s not every verb ſubjoined to another by | | | 
Rn; the relative pronoun gz, that is put in the ſubjunctive mood. | | 
In many caſes, either the indicative or the ſubjunctive may be | | 
employed, almoſt indiſcriminately, both in Latin and in French. 0 
ts But ſometimes the one, ſometimes the other, ought to be uſed. | Ih 
f Where the affirmation is certain and poſitive, the indicative lll 
7 ſhould be ſubjoined to the indicative. | | 
; — leu quoties fidem, | l | 
; Mutatoſque deos FLEBIT : et aſpera 10 
7 Nigris &quora ventis le 
g EMIRABITUR lens, Wil 
y Qui nunc te FRUITUR credulus aurea : | WW! 
. Qolſſemper vacuam, ſemper amabilem. ll 
F OPERAT, zeſcius Aura 0 il 
. Fallacis : miſeri, QUIBUS 10 
: Intentata NITES. Ill 
HE Cependant je RENDS grace au zele officieux, | | 1 
= Qui ur tous mes perils vous FAIT Outrir les yeux. | | 
oP Jeune et vaillant heros, DONT la haute /ageſ}e | i 
5 N' EST point le fruit tardif d'une lente vicilleſſe. [| 
5 | ill 
5 Though in theſe lines of BoiLEAv, there be no verb but /, || 
x iT is plainly ſubjoined to the preceding member of the ſen- Wil 
i tence Will 
WH! 
I 
lf 
Will 
105 
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tence by means of the relative dont. Ne /vit point le fruit, 
would, in the firſt place, be bad French, and, in the next 
place, would have been a very impertinent inſinuation to 
Lovis XIV. as if his high wiſdom had been ſomehow contin. 
gent, or hypothetical. But BoiLEAU was not a man likely to 
fall into either of theſe errors, 

On the ſame principle, I preſume, the indicative mood i. 
ſubjoined to the indicative, in the following paſſage of the 
Holy Scripture: Je ſuis PEternel ton Dieu, qui t Al tire du 
pais d"Egypte, de la maiſon de ſervitude. The ſubjunctive 
mood, Quit AYE tire, would manifeſtly be inelegant and in- 
accurate in this place, where the ſubjoined affirmation is poſi- 
tive and certain. And for the ſame reaſon, we ſhould never 
heſitate to expreſs the ſame thought in Latin by the words, 
Fgo ſum Dominus tuus Deus, qui EDUXI te e terra Ati, e domo 
/ervitutis; and ſhould be ſenſible of a groſs impropriety, if the 
word eduxerim were ſubſtituted for edux:. 

Bur in innumerable inſtances, wherein the ſubjoined verb 
expreſſes any thing uncertain, precarious, contingent, or de- 
pendent on the will or power of another, it is put in the ſub- 
junctive mood: hence this mood has, in all its zen/es, a ſort of 
affinity or relation to a future meaning. Still, however, great 
latitude is allowed to writers, both in proſe and verſe, and 1s 
actually taken by the beſt of them, in the uſe of the indicative 
and of the ſubjunctive moods ; as in the following inſtances 
from VIRGIL and CICERO. 


Qu1D FACIAT /&#!as ſegetes, QUO SIDERE Terram 
Jertere, Macenas, ulmiſque adjungere vites 
CONVENIAT: qu CURA Boum, qui CULTUS haben 
Sir pecort, apibus quanta experientta parcis, 

inc canere incipiam. 
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7 Vos, O clarifjima mund! 
5 Lumina, labentem che Qu DUCITIS 4/19, 
c Liber, et alma Ceres; veſtro ſi munere Tellus 
: Chaomam pingut glandem MUTAVIT 4ri/ia, 
5 Poculaque inventis Acheloia MISCUIT vis : | 
5 : Munera veſtra cane. Tuque O evi prima trementem 10 
5 FupIT equum magns tellus percuſ)a tridenti, 00 
* Neptune : et cultor nemorum cui pingu Ce 10 | | 
Wi.” Ter centum nivet TONDENT Aumeta juvenci. | | | 
* 1000 
. Enumerare paſſium QUE $1T in figurts animantium, ef quam fe- | | 
5 lers ſubtiliſque deſcriptiv partium, quamque admirabilis fabrica 0 
3 membrorum. Omnma enim Qu quidem intus meluſa s u N i Ng, | 0 
4 atque ita locata ſunt, ur nibil eorum ſupervacaneum $1T, ,, d | | 
1 1 vitam retinendam non neceſſciri um. Ih || 
[ - Cujus quidem admini/{ratio nihil HABET in /e QUOD reprebindt Il [| 
5 POT EST ; ex ig enim nuturis QUA ERANT, QUOD POT il | 
optimum effectum eft : doceat ergo altquis potuifſe melins fed nem I 
l unquam docebit et $1QU1IsS corrigere aliqutd VOLET, dit detrrivs | | 
a ſaciet, aut id, quod fieri not POTEST, defiderabit. I | 
Tc | 
F In theſe paſlages, the ſubjoined verbs arc marked in cap: 0 
5 | tals. They are to the number of ſeventeen : vet of them ne Il 
E leſs than twelve are put in the indicative mood. And it may 10 
J be obſerved, at leaſt with reſpect to the two patlages from (- in 
5 CERO, that the meaning expreſſed by the ſubjoined indicative il 
1 is not diſtinguiſhable, in ſeveral caſes, from that which, in mM 
1 other caſes, is expreſſed by the ſubjunctive mood. mp 
1 THESE more particular obſervations, and the well known 0 
5 general fact, that, in our own language, we find means to. | 
& diſpenſe with the uſe of a peculiar grammatical mood, to de- 0 
5 note barely the circumſtance of being ſubjoined, I apprehend INN! 
i coincide perfectly with the account given of the comprehenſive [1M 
; and various meanings of that grammatical mood which is | 
I called 
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ealled the ſubjunctive, and amount to a full confirmation of 
that account. 


II. Tur ſecond of thoſe concluſions can ſcarce require any 
explanation or commentary. The modification or mood of 
thought, which is moſt commonly expreſſed by a grammatical 
mood of a verb, 1s unqueſtionably that of affirmation, under 
which we may comprehend negation, or elſe we muſt uſe the 
more general term props/itzon, which comprehends them both, 
This is expreſſed by the indicative mood. Next to this, the 
moods of thought, moſt commonly expreſſed by verbs, are 
thoſe of command and of interrogation ; the latter (at leaſt in all 
the languages that I know any thing of) being ally expreſſed, 
either by the addition of ſome particle to the common indica- 
tive mood, or elſe by ſome peculiar arrangement of the words 
connected with a verb in that mood. Vidiſti, Thou J/aweſt or 
thou didf/t fee. Vidliſtine? Saweſt thou, or Didi thou ſee? Some- 
times, however, it is not expreſſed in either of theſe ways, nor in 
any way but merely by the tone of voice of the ſpeaker; and 
conſequently, when it is written, and read ſilently, it cannot be 
diſtinguiſhed from a propoſition. Fervet avaritia pectus. Lau- 
dis amore tumes. Hence the uſe of points or marks of interro— 
gation in writing. The former (command) is commonly ex- 
preſſed by a diſtin grammatical mood. 
THEesE three moods are all plainly ſocial modifications of 
thought. No man could be ſuppoſed even to form (not to ſay 
utter ) a propoſition, a queſtion, or a command, who did not 
believe that there were other intelligent Beings beſides himſelf, 
who might underſtand him. In general too, (for I admit there 
may be exceptions to this) the perſon who utters a propoſition 
| wiſhes to be believed, he who gives a command wiſhes to be 
obeyed, he who puts a queſtion wiſhes to be anſwered, and all 


of them with to be underſtood. Theſe are all operations of 
thought, 
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thought, which cannot be ſuppoſed to take place in a ſolitary 
Being. 

Bur there are ſome moods of thought denoted by the gram- 
matical moods of verbs, (more or leſs perfectly) which are not, 
ſtrictly ſpeaking, ſocial acts of the mind; for inſtance, with- 
ing, ſuppoſing, wondering. Theſe may all be ſuppoſed to take 
place in a ſolitary being, like Robi N SON CRUSOE in his iſland, 
as well as in CricgRo in the Forum of Rome. 

THe greateſt part, even of common converſation, conſiſts 
of propoſitions; and whole volumes, both in hiſtory and in ſct- 
ence, may be, and perhaps have been written, conſiſting en- 
tirely of propoſitions, and of courſe requiring no other mood 
but the indicative. 

BuT in common converſation, and ſtill more remarkably in 
all buſtling and intereſting ſcenes, commands and queſtions 
muſt occur, and, of courſe, the interrogative and imperative 
moods, however formed and marked, become neceſlary. 

NEXT to theſe purely ſocial acts of the mind, or poſſibly not 
leſs frequent or important even than them, is the familiar and 
intereſting emotion of wiſhing. And this emotion or energy 
of thought we often have occaſion to expreſs or communicate 
to thoſe among whom we live and with whom we converſe ; 
ſo that although it be not of itſelf, ſtrictly ſpeaking, a ſecial 
act of the mind, yet it is plainly very near akin to one, and 
may almoſt be ſaid to become one when combined with that of 
affirmation, as it is when expreſſed by the optative mood in 
common diſcourſe ; for it would not be ſo in ſoliloquy. Now, 
theſe are the modifications of thought, which, in moſt lan- 


guages that are tolerably perfect, are expreſſed by grammatical 
moods in one way or another. 


III. Tres third concluſion, © That the grammatical moods 


of verbs are conciſe modes of expreſſing the moſt frequent 
10 


modifications of thought, (and the moſt important or in- 
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** tereſting of them)“ is ſelf-evident, when we compare them 


with the circumlocutions into which it is thought they may be 
reſolved. But it will be illuſtrated more fully than is neceſſary 
here, in conſidering the two laſt concluſions. 


IV. As to the fourth concluſion, it muſt be very plain to us 
all, from the experience we have had of different languages, 
that none of them are in every reſpect, nay hardly in any re- 
ſpeR, abſolutely perfect; and correſponding, either by the va- 
riety of words which they afford, or by the modifications, 
inflections, and arrangements of thoſe words, to all the varie- 
ties and niceties of human thought. It 1s only the moſt com- 
mon and familiar thoughts or notions that have particular 
words in all common languages to denote them, and only the 
familiar and frequent combinations of thoughts that have ap- 
propriated phraſes to expreſs them. New notions require new 
words to denote them, as new combinations of thoughts, of 
which the variety 1s endleſs, require new phraſes and ſentences. 
In this way, languages gradually improve, at leaſt in point of 
richneſs, copiouſneſs, and preciſion. 

BuT it is only the moſt frequent of all combinations of 
thought with that which 1s the general meaning of a verb, ſuch 
as affirmation, interrogation, command, wiſh, Cc. that are 
expreſled by ſuch inflections or variations of the primary verb, 
as may be called grammatical moods. Theſe are the combina- 
tions of thought, in the expreſling of which, circumlocution, 
or tediouſneſs of any kind, would be the moſt diſagreeable and 
inconvenient ; and for which, therefore, a quick and fimple 
mode of communication is moſt requiſite. Many other com- 
binations of thoughts may be expreſſed by the combination of 
different verbs with ſufficient quickneſs, and without inconve- 
nience or diſagreeableneſs of any kind. The number of gram- 
matical moods cannot be infinite. It is plainly limited, partly 
by the difficulty of contriving a great number of diſtin in- 

| flections, 
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flections, partly too from the obvious difficulty of remember- 
ing and employing accurately even ſuch a number as might 
undoubtedly be contrived, but much more from there being 
no urgent occaſion for ſuch a variety of them ; many of the 
combinations of thoughts to be expreſſed by verbs being ſo 
near akin, that they would naturally be claſſed together, and 
might be denoted by one grammatical mood, without danger of 
any ambiguity or obſcurity ; as for inſtance, the various moods 
of thought which are occaſionally expreſſed by the grammarical 
imperative, or by the future tenſe of the indicative ; all the 
diſtinctions of which moods of thought, both in kind and in 
degree, may be fully underſtood by thoſe to whom the dit- 
courſe is addreſſed, from a variety of well known or obvious 
circumſtances. Hence I think it appears very natural, that 
though the poſhble number of grammatical moods be very 
great, (though by no means infinite) the number of actually 
ſubſiſting moods in different languages ſhould be very ſmall ; 
and that ſome, even of theſe few, ſhould occaſionally be em- 
ployed with little diſtinction; the ingenuity and labour of man- 
kind in contriving, and their preciſion and ſteadineſs 1n em- 
ploying ſuch moods, being chiefly regulated by the experience 
of what they daily had occaſion for. | 


V. THe fifth of thoſe concluſions reſpecting the importance 
of grammatical moods towards the perfection and beauty of 
language, by the quickneſs, animation, and force, which they 
give to the expreſſion of our moſt familiar and moſt intereſting 
modifications of thought, can require no other proof but mere 
illuſtration by proper examples, any number of which may 
eaſily and readily be found. And from theſe it will plainly ap- 
pear, that the moods of verbs are in a manner eſſential to elo- 
quence of almoſt every kind. L'eloquence” (as M. D'ALEM- 
BERT very juſtly obſerves, and propoſes to define it)“ eſt le 


talent de faire paſſer avec rapidite, et d'imprimer avec force, 
F F 2 ** dans 
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oc 


dans Fame des autres, le ſentiment profond dont on eſt pene- 
tre. Cette definition convient a VEloquence meme du ſilence, 
langage energique et quelquefois ſublime des grandes paſ- 
ſions ; a Teloquence du geſte, qu'on peut appeller eloquence 
du peuple, par le pouvoir qu'elle a pour ſubjuguer la multi- 
tude, toujours plus frappëe de ce qu'elle voit que de ce qu'elle 
* entend ; enfin a cette eloquence adroite et tranquille, qui { 
** borne a convaincre ſans emouvoir, et qui ne cherche point à 
* arracher le conſentement, mais a l'obtenir. Cette dernicr- 
** Eſpece d' eloquence n'eſt peutetre pas la moins puiſſante ; on 
* eſt moins en garde contre l'inſinuation que contre la force,” 
D'ALEMBERT Di/cours d {| Academee Francoiſe, et Reflexions ſur 
FP Eloquence Oratcire. Melanges, Val. II. p. 304, 305. 319. 

Or all the moods of thought which are commonly expreſſed 
by grammatical moods, the indicative (comprehending the 
ſimple /ubjunctive) though one of the moſt important, and 
moſt frequently employed, is plainly one of the leaſt animated 
or intereſting, from the nature of the thought expreſſed by it, 
which is merely propoſition, that is, affirmation and nepation. 
Though animation and force be little needed, yet brevity and 
quickneſs are of much conſequence in the expreſſing of this 
combination of thoughts. Had we not an indicative mood tc 
expreſs it briefly, and in one word, our converſation and wri— 
ting would be intolerably flow and tedious, and conſequently 
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feeble and diſagreeable. We ſhould be obliged to employ at 


leaſt two verbs inſtead of one, and after all ſhould have but a 
very inaccurate and clumſy expreſſion of a thought, which we 
ſhould with to communicate as preciſely and diſtinctly as poſſi- 
ble. Fuit Ilium could not be reſolved into Dico Ilium fuſe : 
for dico is itſelf an indicative, reſolvable in the ſame way with 
fuit ; aio, inquam, afſero, aſſevero, Cc. me dicere. Without the ule 
of grammatical moods, we could get no nearer to a reſolution 
of fuit Ilium than ego dicere fuiſſe Ilium. Or dropping the in- 


flections which ſerve to diſtinguiſh the infinitives from the 
moods, 
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moods, properly ſo called, and taking only the roots or baſes 
of the verbs reſpectively, Ego dic— fu— Ilium. Any perſon 

may eaſily try the effect of ſuch a reſolution of any plain ele- 
gant compoſition, either in proſe or verſe, wherein the indica- 
tive and ſimply ſubjunctive moods are chiefly or {ſolely em- 
ployed ; as for inſtance, the following beautiful lines of Ov1D, 
containing an account of PYTHAGORAS, 


Vir fuir bie ortu Samius : fed FUGERAT win 
Et Samon et dominos; odinque tyrannidis exul 
Sponte ERAT : i/que licet call regiune remotus 
Meute des ADi1T ; et qua Natura NEGABAT 


3 Viſibus humanis, aculis ea pectoris H AU SL.. 
A | Cumque animo, ct vigilti PERSPEXERAT Eu) (rw. 
6 . In medium diſcenda DABAT: catumgque filentum, 
: Dictaque mirantum, magni primordia mundi, 
: Et rerum cauſſas, et quid Natura, DOCEBAT : 


Duid Deus; unde nives; que fulminis ESSET vr1ig9 
Juppiter, an ventt, diſcuſſa nube TONARENT : 

Duid QUATERET terras; qua fidera lege MEARENT : 
Et quodcunque LATET. Primuſyue animalta nes 
ARCUIT 7mpont primus quogue taltibus ora 

5 Doeta quidem sol vir, ſed non ei credita, verbis. 


4 = TS g 1 8 og 7 A 1 1 © 8 i 
c 


5 ” — 1 F 3 I 3 7 
CE . 8 ” mY 1 7 g * ry N rag 8 4 Ne 
_- | — 6 2 SIE 16 Wk. ns "Rm : Fo Wor STM 2 „ * T 
ee e e nd Re eee; 1» > * a 
<0 2 9 1 * " 1 42 * 4 1 5 
1 by ; : 4G 


5 IN theſe fifteen lines, there are fixteen verbs, either in the lil 
indicative or in the {imply ſubjunctive mood. Without the ule _ | 
of ſuch a mood, the thoughts expreſled in the lines, ſimple and | 
ealy of apprehenſion as they may appear, could hardly have 11 

been expreſſed intelligibly ; or if this, with much labour and 1 
ingenuity, could be accompliſhed, ſtill the beauty, the charm, ll 
| of the compoſition would be completely loſt. The poet, the | | 

: orator, the philoſopher, the hiſtorian, and indeed every perſon 1 

k who has the gift of ſpeech, or who makes uſe of language in i | 


any way, has almoſt conſtant occaſion to employ that mood, 


and | 
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and mult ſeverely feel the want of it, whatever reſolution or 
circumlocution he might contrive inſtead of it. It is evident, 
that, in many caſes in real life, a ſlow and tedious expreſſion 
of the thought denoted by the indicative mood, ſuppoſing 
that it could be made ſufficiently intelligible, would not only 
be diſagreeable, but might ſcarce ſerve the purpoſe required ; 
it might come too late. In certain circumſtances, a perſon's 
life and fortune may depend on his quickneſs in expreſſing 
what he means to communicate. Even where nothing of that 
kind 1s at ſtake, the difference between a quick and a flow te- 
dious expreſſion of thought, is very ſtriking and important. 
Language is at beſt, and after all its improvements, not only 
leſs perfet and accurate, but incomparably ſlower, than 
thought; the quickneſs of which is proverbial, and with 
great reaſon. I believe it is even in many caſes much quicker 
than we are commonly aware of. We all know, that we can, 
in a very few ſeconds, recollect a vaſt number of things in 
ſucceſſion ; ſuch as the various circumſtances of a ſtory, in 
which perhaps many different perſons were concerned, and 
many difterent events occurred, or the various ſcenes through 
which we paſled in the courſe of a long journey. But to tell 
ſuch a ſtory intelligibly, or to deſcribe particularly ſuch ſcenes, 
even with the help of the moſt perfect language, might be the 
work of hours. In a certain ſtate of imperfect fleep, in which 
dreams moſt commonly occur, or at leaſt are moſt diſtinct and 
beſt remembered, the train of thought appears to be incompa- 
rably quicker than we can ever make it, while awake, by any vo- 
luntary exertion. There is reaſon to think, that ſometimes a 
ſudden noiſe, which, to a careleſs obſerver, might ſeem to 
waken a perſon inſtantaneouſly and perfectly, may yet give 
occaſion to a he dream, in an almoſt imperceptible interval ot 
time. I call the dream /ong, though it may paſs in a ſingle ſe⸗ 
cond or leſs, when it conſiſts of a great or numerous ſeries of 


imaginary events, the narration of which would be long un 
point 
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point of time; like the adventure of the Sultan in the Arabian 
Nights Entertainments, who, on dipping his head into water, 
had a long and vexatious ſeries of adventures, for ſeven years, 
as he thought, in the ſhort ſpace of time in which his head 
was 1n the water. Even when we are awake, a voluntary 
train of thought, eſpecially when much connected with emo- 
tion or paſhon, is ſometimes ſo quick that we are unable to ex- 
preſs it in words, or at leaſt to do it any juſtice in point of 


quickneſs. Before we can expreſs even the hundredth part of 


it, the reſt of it is gone, and cannot be recalled but ſlowly, 
and with much labour. We can often obſerve, both in com- 
mon converſation, and in public ſpeaking, that a perſon hath 
gone on much farther in thought than he has expreſſed in 
words. Many people cannot tell to any purpoſe either a ludi- 
crous or a pathetic ſtory for laughing or weeping. The whole 
train of thought ruſhes on their minds ſo quickly as to over- 
power them with its full effect, before they have expreſſed 
enough to let their hearers know any thing of it, nay ſome- 
times before they begin to ſpeak, 


Format enim natura Prius nos intus ad onmnen 
Fortunarum habitum juvdt aut impellit ad iram, 
Aut ad humum marore gravi deducit et anvit : 
Mox effert animi motus interprete lingua. 


SoME of the moſt intereſting modifications of thought, ! 
mean emotions and paſſions, expreſs themſelves by natural 
language, that is by the countenance, voice and geſture, al- 
moſt as quickly as they are conceived ; and when they are ex- 
preſſed in this way, they are not only well underſtood by 
others, but are often in ſome meaſure communicated to them. 
For ſuch is the nature of man, that, independently of all reli- 
g10us precepts, and of all moral conſiderations, we are ſtrongly, 
and often irreſiſtibly diſpoſed to rejoice with thoſe that do re- 

Joice, 
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Joice, and weep with thoſe that weep. This we muſt all hay: 
ſcen, and to a certain degree felt, even in common converſa- 
tion. We can often obſerve, that one very cheerful, or one 
very melancholy perſon quickly communicates his ſtate of 
mind to a whole company. We feel the ſame to a ſtill preater 
degree in ſcenes of real diſtreſs, or of violent emotions of any 
kind, and often to a very high degree from exquiſite theatrical 
repreſentation. The ſame principle extends to the ſpreading of 
the military ardour or of a pannic among ſoldiers, of civil 
fury among a mob, and of religious fanaticiſm, ſometimes 


even among people who did not apprehend any ſuch danger to 
themſelves. 


Nu xx to this inſtantaneous and moſt effectual expreſſion and 
communication of thought by natural language, is the quick 
tranſmiſſion of it by very brief expreſſions in artificial lan- 
guage. The beauty and force (that is, the quick, and power- 
ful, and pleaſing, effect) of ſuch quick and brief expreſſions 
has been generally acknowledged, and felt, and admired. The 
chief, and ſometimes perhaps the only merit of certain apoph- 
thegms, or good ſayings, conſiſts in the brevity, and conſe- 


quently force of the expreſſion . Among the Spartans, this 


ſtyle of ſpeaking and writing was ſo much admired as to be- 
come a matter of ſtudy, and conſequently ſometimes of affec- 
tation. It is certain, that many thoughts, which appear ſtriking 
and admirable, when expreſſed in one or two words, are teeble 
and frivolous, when expreſſed at full length, eſpecially when put 
into pompous language. On the ſame principle too, we may 
underſtand how it comes to paſs, that brevity, and the employ- 
ment of few and ſimple words, are eſſential to the ſublime in 
literary compoſition ; which is a well known and important 

fact. 
We are ſo apt to be diſguſted with a very full and preciſ 
expreſſion of thought, eſpecially on ſubjects which are familiar 
tc 


* Videſs Puuraxcu's Apophthegms. 
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to us, or at leaſt are ſuppoſed to be ſo, that many people who 


are accuſtomed to the elegant, and often conciſe and animated, 


compoſitions of hiſtorians, orators, and poets, cannot be recon- 
ciled to that accurate enunciation of propoſitions and of argu- 
ments in proof of them, which is often indiſpenſibly neceſſary 
for ſtrict reaſoning ; or if they can bring themſelves to liſten 
to the propoſitions and demonſtrations of geometry, when ex- 
preſſed in this way, they will not ſo readily admit that there is 
the ſame occaſion for ſuch fulneſs and accuracy of expreſſion 
on any other ſubject, not even in metaphyſics; hence the 
vague, inconcluſive, and often abſurd reaſonings, which have 
produced both diſguſt and diſtruſt of ſuch ſpeculations. 

GRAMMATICAL language, in general, and eſpecially the 
modern languages, afford ſuch flow expreſſions of thought, that 
often before we have heard or read the halt of a ſentence, we 
apprehend the meaning of the whole of it, and, of courle, the 
latter part of it is not merely ſuperfluous and tedious, but in 
many caſes quite diſguſting. 

Ir we could expreſs our thoughts by grammatical language 
as quickly and conciſely as we can by natural language, and 
without loſing any thing of that diſtintneſs and preciſion 
which artificial language gives to the expreſſion of them, it 
would unqueſtionably be a great improvement in language, in 
point of agreeableneſs, animation, and force. I doubt whe- 
ther 1t would be equally favourable in ſcience. I am diſpoſed 
to think that the ſlowneſs, or even tediouſneſs, of the expreſ— 
ton of our thoughts on certain ſubjects of profound reaſoning, 
has its uſe, by giving us time and opportunity, and almoll 


forcing us, to attend to every particular thing, and its relations 


to other things, about which we reaſon. But even this has its 
limits; and mathematical demonſtration itſelf, as we find it in 


the writings of the ancient geometers, is but an abridged chain 
of ſyllogiſms. And it is ſtill further abridged in many caſcs, 


by thoſe who are perfect maſters of it, by onutting many of 
Ver II. G g | the 
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the more minute and eaſy ſteps which thoſe who are well ac 
cuſtomed to ſuch reaſonings quickly and eaſily ſupply for them- 
ſelves, and find pleaſure in this quickneſs and brevity ; while, 
on the contrary, they are tired and diſguſted with that flow 
and tedious expoſition of every ſtep in the reaſoning, which to 
them is needleſs, but perhaps would be neceſſary for the in- 
ſtruction of thoſe of inferior talents and knowledge. 

A GRAMMATICAL language, as quick as thought, and a: 
conciſe as natural language, is manifeſtly unattainable. But 
every approximation to it is valuable. All the moods of verbs, 
even the indicative and the ſimple ſubjunctive, are ſuch ap- 
proximations. 

Ir theſe obſervations be true, with reſpect to the indicative 
and {imply ſubſunctive mood, and the plain and tranquil ex- 
preſſion of mere propoſition, how much more important and 
ſtriking muſt the correſponding differences be, between the 
conciſe and quick expreſſions of ſuch intereſting and animated 
combinations of thoughts, as interrogation, command, wiſh, 
Sc. by the grammatical moods of verbs, and the ſlow, languid 


enunciations of the ſame or fimilar thoughts, by circumlocu- 


tion and the uſe of additional verbs? 


THERE is a juſt and beautiful obfervation of Loxcixus, 
relating to this ſubject, which will fairly admit of much mor: 
extenſive application than he has made of it, and is in truth 
more important than he ſeems to have been aware of. He 
takes notice of interrogation as a figure of rhetoric, by which 
an orator endeavours to render the expreſſion of his thoughts 
more animated and forcible. T. d' exava Pup rag Toi; 74 244 
ECWTHTES 3 ag * OUTCIG TO TW OYNWATH) £100T01015 TUOATO).9 
fFATEMXTOTERO HOU roſBrgwreen CUYTEIVEL Th AEYOWEVE , LoNGINUS de 
Sublim. Sect. xvii, This opinion he illuſtrates, in forme mca- 
fare, by the manner in which he expreſſes it, namely, by the 
uſe of the very figure of interrogation of which he is treating ; 
and ſtill better by a very apt quotation from the firſt Philippic 
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JD. 


of DEMOSTHENEs. H Gehe, EITE H TESUOVTES c. ¹ TUYOavioba, 
#&T THY C020), AEYETOU Th KOAVOY ; YEVOLTO Ng hy Th PUYNTER(), 1 MaricOw! 
ene Abnaiovg KUTAIONEDYY, KO T0 THY ENνννꝙœLͥ oa T. e’ 
og; Ov pe AV @))' eaobever 710 b, eee, Wo, | 

THE juſtneſs of Loncinus's remark on this paſſage, and 
indeed his general obſervation with reſpec to the animation and 
force of interrogation, employed as a figure of rhetoric, can, 
| think, admit of no diſpute. But even the truth of it, and 
our ready acquieſcence in it, implies that he was, and that we 
too are, ſenſible of ſomething more animated and forcible in 
an interrogation, even literally employed, as in common life, 
than in a circuitous expreſſion of the ſame thought; elſe it 
never could have been employed, nor thought of, as an ani- 
mated figure of ſpeech. 

Even the fimple interrogation, Who is that? is evidently 
more animated and forcible, as well as more conciſe, than / de- 


fire you to tell me who that is, or I deſire to be informed who that is. 


The ſame is equally obvious with reſpect to go, come, do this, 
te ſpectem, te teneam, vp wey deo, db, if we compare them with 
I order you to go, I command you to come, I deſire you to do this, 


cupio te ſpectare, opto te tenere, iooop.o e e vmiv Gino, Or, 


Mey — N beg vww d-; which is employing merely the 
roots, without any inflection whatever of the three verbs, the 
meaning of all of which, to wit, affirmation, with, and giving, 
is briefly, but fully and clearly, and conſequently forcibly ex- 
preſſed by the Greek optative 9%». 

Tu more urgent the occaſion is, and the more intercſled 
the paſſions become, the more important is the brevity and 
force of theſe moods to the expreſſion of our thoughts. This, 


which is obvious even in common life, is {till more ſiriking in 


thoſe animate and intereſting repreſentations of real life, which 
we have in dramatic poetry; to a great part of which it may 
fairly be ſaid that theſe moods are eſſential. 
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In the great diſcovery ſcene in Oedipus Tyrannus, there are not 
fewer than 150 interrogative and imperative ſentences ; any one 
of which would be murdered, and the effect of the ſcene 
ſpoiled, by uſing circumlocution by means of a verb of aſking 
or of commanding. 

In the paſſionate ſcenes of Lear and of Othello, ſeveral hun— 
dreds of ſimilar inſtances may eaſily be found. 

Ix the diſcovery ſcene in Douglas, ſome of the fineſt ſtrokes 
of paſſion, of anxiety, of wonder, of horror, of eager curioſity, 
are conveyed by means of the moods of verbs, and would be 
loſt in any circumlocution. | 


Was he alive? 


— — [human that thou art 


How could/t thou kill what winds and tempeſts ſpared ? 


EVEN RowE, amidſt all his golden verſe, was not unmind— 
ful of the force and animation which the moods of verbs give 
to the expreſſion of thought. 


—— Does be? Does Haſlings ? 


Reward him for the noble deed, juſt Heaven. 


For this one action, guard him, and di/tinguiſh him, 
With ſignal mercies, and with great deliverance ; 
Save him from wrong, adverſity, and ſhame ; 

Let never fading honours Houriſb round him; 

And con/ecrate his name even to time's end ; 

Let him know nothing elſe but good on carth, 

And everlaſting bleſſedneſs hereafter. 


The poor, forſaken, royal little ones! 

Shall they be left a prey to ſavage power ? 

Can they lift up their harmleſs hands in vain, 
Or cry 79 Heaven for help, and not be heard? 
Impoſible ! - 
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Go on, purſue, afſert the ſacred cauſe, and fai and 
Fane Shore, act 4. . 1. 


| 


Alas! I never wrong'd you— 

Oh! then be good to me, have pity on me; 

Thou never knew'/t the bitterneſs of want, 

And may'/t thou never know it. Oh! be/tow 

Some poor remain 
Allow me but 


The ſmalleſt pittance. Ad 5. 


THE genius of SOPHOCLES and of SHAKESPEARE, and the 


_ talents of GARRICK and SIDDONS united, could not make ſuch 


ſentiments as thoſe of Lear, and Othello, and Oedipus, and Lady 
Randolph, and Fane Shore, intereſting, or even tolerable, to any 
reader or ſpectator of taſte and judgment, if they were expreſled 
in minute detail, by ſuch circumlocutions as the grammatical! 
moods of verbs may be reſolved into. 

Tun fineſt inſtance that can be given, or indeed ſuppoſed, of 
the truth of this principle, we have in HomER, in the admira- 
ble ſpeech of Priam to Achilles, when he goes to beg the body 


of his ſon Hector. This ſpeech has been univerſally admired, 


as perhaps the moſt eloquent that ever was compoſed. Though 
it be exquiſite in every part, the exordium, and indeed the very 
firſt ſentence of it, 1s by far the moſt ſtriking and eloquent 
part of it. This too Homer ſeems to have felt and underſtood 


perfectly; for he makes Priam repeat the ſame thought, and 


almoſt in the ſame words, at the end of his ſpeech, by way of 
peroration, and with a very happy effect. When Priam ciiters 
the tent of Achilles, and throws himſelf at his feet, his addrel- 
to him is moſt ſingularly ſtriking. 
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Think of thy father, O god-like Achilles, old like me, and on t“. 
brink of the grave. Poſſibly there is a force and propriety in the 
uſe of the aoriſtic imperative pyyoz, inſtead of the preſent im- 
perative, which would be more intelligible to Homrr's coun- 
trymen than it can be to us. Perhaps to them the difference 
between thoſe two forms of the imperative mood might be a- 
great as it is to us between hint of and be thinking of, the im- 
pcrative of the aoriſt being a more vehement, ſudden and 
urgent requeſt or command than the imperative preſent vu, 
but yet not diſreſpectful, like the imperative perfect peu, 
which, I believe, might be addreſled to a ſlave, but could not, 
with propriety, be employed by a ſupplicant to an equal or to 
a ſuperior. 

SOME nicety and delicacy of this kind ſeems to be expreſſed 
in the concluſion of Priam's ſpeech, by the uſe of the impe- 
rative preſent of one verb, and the 1mperative of the aoriſt of 
another, in the ſame line. 


AA eideo e Ayinev, aurov T £8100), 
Mynoapeos os TATeO;* 


Aidzo, widov, witov, is the 1mperative preſent of c Neo 5 ENEE—' 
is the imperative of the aoriſt of ew. The former ſeems a 
more tranquil and cool requeſt, or rather advice or ſuggeſtion, 
and refers to a continued, or frequently repeated, action, ſtate, 
or habit, to wit reverence to the Gods. The latter is a more 
urgent ſupplication for immediate pity and favour; as if he 
had ſaid, Be ever mindful of your duty to the Gods, and in/tantly (or 
at this time, moment, Sc.) have pity on me. 

WHATEVER may be thought of theſe {ſpeculations and re- 
finements, it can never be doubted, that if, inſtead of the 
imperative mood, we were to uſe a circumlocution, to expreſs 
the warm and vchement ſentiments of Priam, it would be 1n- 


ſupportable ; Aiooopu: ce prrowole os Tergo—aiducber res Vert — 


b jc. Such a ſlow and languid expreſſion would have 
ſuitec 
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fuited ill with thoſe ſentiments and actions which Hou attri- 
butes to Priam. Indeed his actions, without his ſpeaking at all, 
would have been more pathetic and perſuaſive than they would 
have been with ſuch imperfect and improper expreſſions of his 
thoughts; but by means of the moods of verbs, it is poſhble 
to unite, to a certain degree, the advantages both of natural and 
of artificial language. 

We have many inſtances in poetry, as well as in oratory, ot 
the fgurative ule of ſuch moods as I have juſt now been con- 
ſidering, and the effect of it, in enlivening and enforcing the 
expreſſion of the poet's ſentiments, is very ſtriking. 


Can ſtoried urn, or animated bu/l, 

Back to its manſion call the fleeting breath - 
Can honour's voice provoke the ſilent dujl © 
Or flatt'ry footh the dull cold ear of death * 


What female heart can gold deſpiſe ? 
Hat cat's averſe to fiſh ? GRAY. 


Bur while I thus point out how great a ſhare the concileneſs 
of the expreſſion of many thoughts, by means of grammatical 
moods, has in giving animation and force to language, I beg 
it may not be thought that I impute the animation and force 
of ſuch expreſſions entirely to that conciteneſs. Many of the 
thoughts to be expreſſed are in themſelves highly animated and 
intereſting ; and, on this very account, conciſeneſs in the expret- 
ling of them is pecularly agreeable, and even neceſſary. 


VI. Tas fixth and laſt concluſion reſpecting the import of 
the moods of verbs, 1s very intimately connected with the pre- 


ceding. It relates not merely to the brevity and quickneſs of 


the expreſſion of thought, but to the intimate combination, 
and ſimultaneous exhibition, of the ſigns of thoughts, which 


thoughts 
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thoughts are themſelves co-exiſtent, and moſt intimately com- 
bined. To this great property of thought, which has never 
yet been conſidered with that attention which it deſerves, in- 
flections of words, and eſpecially the moods of verbs, do ſome 
kind of juſtice; while circumlocution of every ſort, even though 
it expreſs all the different thoughts, does manifeſt violence. 

To explain this fully, would require a much longer and 
more elaborate diſquiſition concerning the nature of human 
thought than would be proper here. It may, however, be, in 
ſome meaſure, underſtood, by obſerving, that grammatical 


language, though the nobleſt of all human inventions, or, as 


{ome conceive, an art beyond the reach of our unaſliſted fa- 
culties, and imparted to us by a kind of immediate inſpiration 
from Heaven, is, by no means, abſolutely perfect, nor even 
capable of ever becoming ſo. It anſwers admirably well for 
denoting many of our thoughts, either ſingly, or in various 
relations, particularly in ſucceſſion, and is even ſubſervient to 
the preciſion and ſteadineſs of thought, by the ſubdiviſion or 
decompoſition of the maſs of thought which it requires, and 
obliges us to make, not merely for the inventing, but for the 
learning, and the occaſional uſing, of language. It is indeed 
in many ways the chief inſtrument in the improvement of hu- 
man reaſon. But in one very important reſpect, it is almoſt in- 
congruous with the nature of that thought which it is employ- 
ed to repreſent. | 

Tus artificial ſigns, whether audible or viſible, that we ule 
in grammatical language to denote our thoughts, are neceſſarily 
arranged, either in the order of time, or in that of place; and 
when we ſce the viſible ſigns arranged in the order of place, 
(as in reading) we attend to them, and occaſionally give them 
audible utterance in the order of time. 


Bur our thoughts themſelves are not arranged in either ot 
. . 4+ rv 3 | 
thoſe ways. It is ſelf-evident, that thoughts cannot be arranger 


in the order of place; at leaſt this will be ſelf-evident to every 
perton 
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perſon who can ſhake off the long eſtabliſhed philoſophical hy- Iſl 
potheſis cf i, or images of things in the mind, as ſubſer- 
vient to thought; or even who will take rhe trouble to diſtin— 
guiſh between ſuch ſuppoſed images, which, like thoſe of a 
magic lanthorn, may be conceived to be arranged in place, and 
the tnoughts correſponding to them. And I believe it is equally | 
certain, though not equally evident, that many of our thoughts 
are not even arranged 1n the order of time, but are related to 
one another in a very different manner, which is well under- 
ſtood, as being perfectly familiar to us, but which cannot be 


+ 5M repreſented merely by the arrangement of words. 

£8 TAT many of our thoughts are arranged in the order ot 
t Ry time, or, in other words, that there is a train or ſucceſſion ot 
5 5 thought, 1s, I think, too evident and generally acknowledged to 
2 3 require either proof or illuſtration ; and this relation among our 
„ thoughts may be fairly and completely repreſented by the ſuc- 
7 ceſſion of audible words, and of courſe with ſuflicient pro 
£4 priety by the arrangement of viſible words. 

nm Bur this is perhaps the leaſt important of all the various rc. 
—_ lations of thought. Beſides the train or ſucceſſion of thoughts 
1 i in time, there 1s often at once a great combination or maſs of 
6 thoughts variouſly related to one another. Such a maſs of 
5 4 thought we ſometimes wiſh to impart entire and all at once; 
f a ſometimes we wiſh to analyſe it, to break it down, as it were, 


N and either to attend to it ourſelves, or to impart it to others, 
& that they may attend to it, piece-meal. 


3 For the latter purpoſe, the arrangement of words in gram- 

2 matical language is admirably well adapted ; for the former, 

5 it is in a great meaſure unſuitable. It gives disjointed, and in 

5 ſucceſſion, thoſe thoughts which we have united and ſimulta— Il 
4 neous, and wiſh to communicate in the ſame way. | I 
i ö Henct the importance of the great principle of inflection in ih 
F ; grammatical language, and its ſuperiority to mere arrangement 0 
7 4 of words: Hence too the ſuperiority of thoſe languages which, | i | 
1 having many and diſtinct inflections, admit of great varicty i i 
5 i Vol. II. II h 01 10 
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of arrangement. This is ſcarce required for mere reaſoning, 
but is of great value in poetry and eloquence, not only in point 
of ſound, but ſenſe, both with reſpect to the force of it, and 
the juſtneſs of the expreſſion of the various complicated and ſi- 
multaneous relations of the things conceived. 

Now, to inflection the moods of verbs plainly belong; and 
by them we expreſs the ſimultaneous combinations of the 
thoughts or energies of affirmation, interrogation, with, com- 
mand, and many others, with the thought or accident expreſſed 
by any verb ; and when we expreſs theſe combinations by reſo- 
lution or circumlocution, by means of two or more verbs, we, 
in ſome meaſure, ſeparate in words what was moſt intimately 
blended in thought, and repreſent as ſucceſſive what we con- 
ceived, and wiſhed to impart, as ſimultaneous. 

Tris doctrine will not be admitted by thoſe philoſophers 
who have aſſumed or admitted as a principle, that a perſon can 
have but one thought (or idea) at once. But this principle 1 
diſregard, as I know of no proof of it, and as it ſeems to me 
inconſiſtent with many obvious phenomena, and even repug- 
nant to direct conſciouſneſs. I ſuſpect that it has been adopted 
in conſequence of very careleſs obſervation, both of thought 
and of language ; and I think it of ſome conſequence to be aware 
of the error of ſuch an opinion; for though it may appear, 
at firſt view, of little importance, whether we admit the fimul- 
taneous preſence, or only the immeaſurably quick ſucceſſion of 
different thoughts, yet the difference of theſe two principles 
may be found very great, on tracing their ſeveral conſequences. 
With reſpe& to the moods and other inflections of verbs, 1 
cannot think it ſhould admit of doubt, that they are employed 
and underſtood to denote combinations of ſimultaneous thoughts, 
no one of which can reaſonably be ſaid to occur to the perſon 
ſpeaking, or to be apprehended by the perſon hearing, before 
the reſt. Spedo, ſpectemus, ſpecta, ſpectaverunt, ſpeftavitne * 


All nouns, even proper names, denote a congeries of circum- 
| ſtances, 
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ſtances, or a maſs (not a train) of thoughts, which are conceived 
at once, and cannot be ſeparated and confidered in ſucceſſion, 
but by a very laborious effort. Many ſingle words, for exam- 
ple prepoſitions, and moſt ſentences, denote ſome kind of rela- 
tion; but we cannot, I think, conceive a relation, without 
thinking at once of the things (two or more) that are related, 
as well as of the relation (both in its generic and in its ſpecific 
nature) that ſubſiſts between them. 

MATHEMATICAL Propoſitions are expreſſions of co-exiſtent 
thoughts, the objects of which (at leaſt in pure geometry) bear 
no relation at all to time; and theſe, to be conceived rightly or 
at all, muſt be conceived at once. Any ordinary perſon can do 
this with reſpect to an axiom, or even a very {imple propoſt- 
tion; and good mathematicians can do it with reſpect to very 
long and complex theorems, ſome of which ordinary people 
find almoſt inſuperable difficulty in apprehending. Part of 
this difficulty (as I feel very plainly in myſelf) ariſes from the 
number of things and relations that are to be thought of at 
once, and accordingly is not immediately removed, nor is it 
obviated, by even the moſt diſtin and juſt conception of every 
one of thoſe things and relations taken ſingly. Correſponding 
to this difficulty in a learner, and juſt the oppoſite of it, is that 
of a teacher of almoſt any ſcience, and often of a ſpeaker, ei- 
ther in a public aſſembly or in common converſation, who may 
have a clear and juſt conception of a great maſs of thought, 
which he wiſhes to communicate to others, but can ſcarce con- 
trive to do ſo, nor knows he well where or how to begin; and 
perhaps when he has begun right, or at leaſt diſtintly, ſoon 
falls into ſuch confuſion and perplexity, as makes him almoſt 
or quite unintelligible to his hearers, even when he under- 
itands himſelf perfectly, and may know that another, more 
fortunate in the talent of communicating thought, has He 
him out, or expreſſed diſtinctly and properly that very mcaning 
which he was endeavouring in vain to convey to his hearers, 
H h 2 though 
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though as well acquainted as the other with the proper words tc 
denote every portion or fragment of the great congeries of thou ght. 
THERE is reaſon to think, that there are much greater dit- 
ferences among mankind, with reſpect to that capacity or com- 
prehenſiveneſs of mind, by which they take in, or attend to, at 
once, a variety of objects and relations, than there are with 
reſpect to the conception or ſimple apprehenſion of any une ot 
them by itſelf. And that comprehenſiveneſs of mind, which, 
is in truth a moſt valuable talent, both with a view to ſpecula— 
tion and action, may be improved by various means, eſpecially 
by frequent exerciſe, and may be aſſiſted by many expedients. 
A PERSON who, when he firſt begins the ſtudy of mathe- 
matics, can apprehend only the axioms and the ſimpleſt propo— 
ſitions, after a few months or years employed in that ſtudy, 
will eaſily apprehend, not only the propoſition, but the demon- 
{tration of complex theorems, which are maſſes of coexiſtent 
thoughts, that could not be expreſſed by the ſucceſſion of words 


in leſs than ſeveral minutes, nor by the arrangement of words 


in leſs than ſeveral pages. 

THe ſucceſſion, and even the beſt arrangement of words are 
found ſo unſuitable for the expreſhon of ſuch combinations of 
thoughts as occur in many mathematical propoſitions, that other 
expedients are very generally and properly employed to aſſiſt us in 
making or in communicating theſe complex operations of thought. 

DiaGRAMS and algebraical formulz anſwer theſe purpoſes ad- 
mirably well. Neither of them, ſtrictly ſpeaking, is eſſential 
to mathematical demonſtration ; but both of them are highly 
uſeful in it, and many good mathematicians would be at a 
ſtand if they were deprived of them. A good con/fructiyn or 
diagram will ſuggeſt inſtantaneouſly the whole congeries of 
thought which conſtitutes both the propoſition and the demon- 
{tration of a theorem. A good expreſſion in algebra antwers 
nearly the ſame purpoſe ; and ſuggeſts, almoſt inſtantaneoully, 


{uch a maſs of thought, without confuſion, as never could 
| havc 
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have been conveyed by common words in ſucceſſion and ar- 
rangement, by reaſon of the great length of time required to 
utter or to read them ; in the courſe of which time, many of 
the particular thoughts compoſing the maſs would be gone, be- 
fore others were ſuggeſted or produced, with which they ought 
to be combined, to enable ns to perceive their various re- 
lations. 

Tu analogy between the diagrams and formul:e of mathe- 
maticians, and the moods of verbs, and other inflections of 
words in common diſcourſe, which I endeavour here to point 
out, is not ſo diſtant as may at firſt tight appear. "They agree 
in this, that all of them expreſs, infinitely better than any luc- 
ceſſion or arrangement of words can do, combinations of 
thoughts, which are almoſt or perfectly co-exiſtent, and which, 
by means of them, are apprehended more juſtly, more quickly, 
and more forcibly, than otherwite they could be. 

AND let it be remembered, that the obſects and relations 
which occupy the minds of geometers, though more abſtruſe, 
and requiring a greater voluntary effort of thought, than 
thoſe which engage the attention of ordinary men, are not 
more numerous or complicated, but in general much leſs ſo; 
and that they admit more caſily, and with leſs injury, of be- 
ing broken down, and given ſucceſſively, at leaſt with a view 
to demonſtration, in which no great quickneſs is required. 
Hence, in a great meaſure, the clearneſs and force of mathe- 
matical reaſoning. 

Tur maſſes of co-cxiſtent thoughts which we often meet 


with in common diſcourſe, or in elegant compoſition % full 
periods, are of incredible extent, as appears on our endceavour- 


ing to analyſe them, and expreſs in detail the various parts of 
the complicated meaning which we apprehend. 

Tre firſt ſeven lines of the Ihad, containing about forty 
words, and the firſt ſixteen lines of Paradiſe Loſt, containing 
about one hundred and twenty words, denote reſpectively a 

mals 
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maſs of co-exiſtent thoughts, not a train of ſucceſſive thoughts 


The thoughts expreſſed in them are much more numerous than 


the words, as plainly appears on endeavouring to explain or 
| define all the words, even in their moſt general radical mean- 
ing, which is rendered {till more complicated, that 1s, expreſ- 
ſive of more thoughts, by the inflections of many of them, 
eſpecially in the Greek lines. We can attend to different parts 
of that maſs of thought, at our pleaſure, regardleſs of the reſt, 
or we may take in, more or leſs clearly, the whole at once, as 
the authors certainly did in compoſing the lines; or we may 
attend accurately to the meaning of every word ſingly. And 
if this be done very flowly, and with long intervals between 
every word, the meaning of the whole lines, as a ſentence or 
period, will be loſt; nor can we, in ſuch a way of reading or 
pronouncing HomER's or MILToN's lines, make ſenſe of them, 
but by a voluntary and painful eftort of memory, to retain, or 
recal, the former words and thoughts, till the latter are ſug- 
geſted and duly combined with them. The words of the fineſt 
period that ever was compoſed, when read or uttered one by 
one at the interval of a few minutes, or even ſeconds, will no 
more have the effect of the period properly read or uttered, in 
point of thought, than an equally ſlow ſounding of the various 
notes in a picce of muſic will have, in point of melody or 
harmony, the effect of the muſic properly performed; or than 
the ſucceſhve and flow inſpection of the different rainbow co- 
lours will have, in giving the perception of white, which they 
would give, if contemplated at once properly blended, or even 
if contemplated in very quick ſucceſſion. 

AFTER all, perhaps the beſt illuſtration of this important 
principle is that of the Indian orator, mentioned in the Origin 
and Progreſs of Language, Vol. IV. p. 22. I have heard a 
* ſtory” (ſays the learned author of that work) “of an Indian 
** orator, who, at a congreſs or tall, as they call it, with the 


then Britiſh governor of Florida, Commodore JonNxsTOY, 
i being 
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being frequently interrupted by the interpreter, who ſtopped 
“ him in order to explain to the governor what he ſaid, at laſt 
“ loſt patience ; and, ſays he, I can bear this no longer. My 
% diſcourſe, cut thus into pieces, can have no more effect thin the 
« water could have on that great beaſt of yours, (pointing to a 
ſaw-mill at ſome diſtance) if it were io fall upon it drop by 
„drop. Now, this orator muſt have had as perfect an idea 
* of the flumen vorationis, and the effects it produces, as a CI- 
* CERO or DEMOSTHENES.” The ſame author has many juſt 
and ſtriking remarks on the force, the beauty, and the compre- 
henſiveneſs of compoſition in periods, (page 239, 240.) and of 

inflection of words, (page 14. et paſſim.) And all of theſe ob- 
ſervations may fairly be applied to the moods of verbs. What 
proper periods are to very great and complicated maſles of 
thought, inflections, including moods, are to the more familiar 
and ſmaller combinations of thoughts, which we almoſt every 
moment experience, and wiſh to expreſs united as we conceive 
them. 


LY 
Lay 


As I think it of eſſential importance, in all ſcientific inveſti- 
gations, never to blend hypotheſes, or matters of opinion, 
with evident matters of fact, and {tri inferences by induction 
from them; it is proper to point out, that no hypotheſis what- 
ever, with reſpet to the original ſtate, or the formation, or 
the improvement, of language, is aſſumed in this Eſſay. 

It has generally been ſuppoſed, or taken for granted, in all 
reaſonings about the theory of language, that, in a very early 
period of its progreſs, perhaps from its very origin, it was rude 
and ſimple, almoſt deſtitute of inſlections, (ſuch as the moods 
of verbs) and in a great meaſure or wholly monoſyllabic; and 
that all manner of inflections and modifications, by compoli- 
tion, by augment, or otherwiſe, were gradually given, in a ſlow 
progreſs, to thoſe monoſyllabic roots, by deliberate human 
contrivance. 

TAT 
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Tua this has taken place, to a certain degree, in many 
languages, and to a very great degree in ſome, cannot be dil. 
puted. In Greek, for example, we can, with the greateſt caſe, 
refer ſome thouſands of words (counting every variation by 
inflection, by augment, or by compoſition, as a different word ) 
to one ſimple root, ſuch as 2%. 

In ſome languages, it ſeems probable that the uſual progreſ: 
and 1mprovement has not taken place, they remaining very long 
in a monoſyllabic ſtate. This has certainly been the caſe with 
the Chineſe language, for ſome thouſands of years; probably, 
in part at leaſt, the conſequence of that great, civilized and 
ingenious people perſiſting in the uſe of hieroglyphic characters, 
immediately ſignificant of thought, without any direct relation tc 
audible words, like the Indian figures that we uſe in common 
arithmetic, and never adopting the noble invention of alpha- 
betic characters, directly expreſſive only of ſounds, the combi- 
nations of which ſounds are immediately ſignificant of thought. 

Bur ſome ingenious men have been of opinion, confirmed, 
as it is ſaid, by actual obſervations. of the languages of ſome 
very rude nations, eſpecially in America, that ſome languages 
at lcaſt, perhaps all, were, in a very early period, polyſyllabic 
to a moſt inconvenient degree; the words of them being very 
long, and ſignificant of very complicated meanings, like 
phraſes or whole ſentences of ours. It has been thought, that 
theſe unwieldy long words may have been gradually broken 
down into ſhorter, and even into monoſyllables ; which, in a 
further progreſs, might be varied again by infletion and other- 
wile. 

IT is certainly conceivable, and not very improbable, that 
mankind, in their firſt rude attempts towards forming a lan- 
guage, might not perceive the vaſt advantage to be gained by 
ſubdividing, and breaking down as it were, the great mals ot 
thought which they conceived, and wiſhed to communicate. 


They might attempt to give utterance by one word to all the 
| maſs 
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maſs of thought which they had to expreſs. Thus, Give me a 
bow, might be expreſſed by one word; Give me food, by ano- 
ther; 1 /aw a friend, an enemy, a beaſt, a man, a woman, by as 
many different words; no diſtinction being made between noun 
and verb, agent or ſubject, mood or accident. But the incon- 
venience of ſuch a language would ſoon be felt and gradually 
remedied ; and the firſt and moſt natural ſtep would be to em- 
ploy the ſame word for ive, whatever was to be given, one word 
for /ee, whatever was ſcen, and to employ different nouns to 
denote the ſubſtances given or ſeen. But this implies the pre- 
vious exerciſe of a faculty of a higher order than that of di- 
viding the voice, or forming articulate ſounds. The ſame 
power that has made us Megore;, hath alſo taught us to divide 
our thoughts. Indeed, without this nobler faculty, which 
ſeems to be denied to all the inferior animals, and is ſcarce per- 
ceptible in man during the firſt months of his life, the other 
would be of little value. Several animals have learnt to divide 
the voice, or to articulate, better than many unfortunate indi- 
viduals of our own ſpecies, who were deficient in the proper 
organs of voice and ſpeech ; but none of them have ever learned 
to make uſe of ſpeech as we do. They probably always, and 
children for ſome time, make no attempt to ſeparate or analyſe 
their thoughts. Till that be done, which our ſuperior faculties 
ſoon enable us to do, the very fundamental notions of the parts 
of ſpeech cannot be conceived, grammatical language cannot 
be contrived, nor even if it were preſented to us ready made, 
in all the perfection of the Greek of DEMOSTHENES, could it be 
cither learned or employed. | 


ON the former ſuppoſition, (page 247.) the moods of verbs 


muſt be conceived to be added to them in the courſe of the 
formation or improvement of language. 
On the latter ſuppoſition, they muſt be conceived to be re- 
tained in language, and to be a remnant of a very rude polyſyl- 
Vor. II. I 1 labic 
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labic ſtate of it, which, though inconvenient on the whole, 
had ſome advantages. | | 

SOME expreſſions occaſionally employed in this Diſlertation, 
may ſeem to favour or to imply the former ſuppoſition. But 
that is not meant. Neither hypotheſis is aſſumed in the reaſon- 
ing. Thoſe expreſſions have always been employed with cau- 
tion and diſtruſt, and merely in compliance with cuſtom, a 
deviation from which might have ſeemed to imply the oppoſite 
hypotheſis, and would have required a new, and, in ſome mea- 
ſure, an embarraſſed and uncouth mode of expreſſion. 

Born hypotheſes are equally indifferent to this Theory of the 
Moods of Verbs, which 1s independent of all hypotheſes, and 
does not extend to the hi/tory of the firſt appearance of moods, 
nor to the queſtion, whether they be added to language in its 
progreſs, or retained in it when perhaps many other inflections 
were laid aſide. They may be partly both, or their hiſtory may 
be different in different languages. All that is attempted in 
this Theory of the Moods of Verbs, is only to inveſtigate the 
nature and import of them more accurately than had been 
done before, and to ſhew what valuable, and almoſt indiſpenſi- 
ble purpoſes they actually ſerve in the communication of 
thought. 


VII. 


VII. An Ess Ax on the CHARACTER of HAMLET, in 
SUAKESPEARE'Ss Tragedy of HAMLET. By the Re- 


verend Mr THOMAS ROBER TSON, F. R. S. EDIN. 
and Miniſter of Dalmeny. 


[Read by Mr DAL Zz EL, Secretary, July 21. 1788.] 


HE Charateter of HAMLET, has been variouſly judged of 

by critics, and what might be expected, it has been ſtill 

more variouſly repreſented by performers upon the ſtage. 

SHAKESPEARE himſelf ſeems to have apprehended that this 

would happen ; and that injuſtice would be done to a hero, who 

probably, in his eſtimation, ranked higher than any other that 
he has brought into the drama. 


WIEN HAMLET was dying, he appears, upon this account, 


to have made him ſpeak as follows to HoRATIO. 


—— HoRAT10, I am dead; 
Thou liv'ſt ; report me and my cauſe aright 
To the unſatisfied. | 
Oh good HoRATIO, what a wounded name, 
Things ſtanding thus unknown, ſhall live behind me. 
If thou didſt ever hold me in thy heart, 
Abſent thee from felicity a while, 
To tell my tale. 


HAMLET was here in a ſituation in which men in general 
ſpeak truth; and he was beſides ſpeaking to a confidential 
I-12 friend, 
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friend, who could not be impoſed upon ; a friend who, from 
the ſtrongeſt poſſible attachment to him, had been about to 
put an end to his own life, but was reſtrained from his pur- 
poſe, in order to explain to a © harſh world,” the ſtory of 
HAMLET, after he was no more. 

AND when HAMLET dies, HoRATIo pronounces this eu— 
logium : 


Now cracks à noble heart! good night, ſweet prince; 
And flights of angels ſing thee to thy reſt. 


SHAKESPEARE, in theſe paſſages, not only refers to the par- 
ticular part which HAMLET had acted, with reſpe& to the 
uſurper, (which he calls HAMLET's cauſe) and which, upon 
being explained, would vindicate what he had done. He 
plainly intimates by the mouth of HoraTlo, his own idea of 
HAMLET's character, in all other reſpects; as not only he- 
roic and ſplendid, but perfectly conſiſtent, amiable and juſt : 
and further, from the danger that HAMLET himſelf, as well as 
his cauſe, might be expoſed to the cenſure of the unſatisfied, he 
ſeems ſtrongly to inſinuate, that the character could not be com- 
prehended, unleſs an enlarged view were taken of it, and of 
the different ſituations in which it had been placed. 

HAuLET's conduct in having put the king to death, was, in 
a great meaſure, already juſtified, in the very hearing of the 
lords, and other attendants upon the court, who were witneſſes 
to it. The queen, who had juſt expired in their fight, had 
ſaid ſhe was © poiſoned.” HamMLET had called out“ villany !” 
Even LAERTES, the treacherous opponent of HamLeT, had 
declared, © the king, the king's to blame—lIrt is a poiſon tem- 
„ pered by himſelf.” And HAMLET, upon ſtabbing the king, 
had expreſsly charged him with © murder.” All this paſſed in 
the preſence of the court, who would hence be led to view the 


king as guilty of having poiſoned the queen, and therefore as 
25 juſtly 
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juſtly put to death by her ſon. It is true indeed, the king had 
intended to poiſon, not the queen, but HAML ETH; but neither 
the court, nor HAMLET himſelf, knew this; none but LAER“ 
TES was privy to it; and as he immediately expired without 
ſaying more, the ſecret was to laſt for ever. 

HAMLET, therefore, could have but little cauſe to fear that 
he ſhould leave a wounded name behind him for thus revenging 
his mother's death. What troubled him, was the thought that 
poſterity would condemn him for not having, before that time, 
revenged the murder of his father. This was the reproach 
with which he had often charged himſelf; for at the beginning 
he had reſolved to act quite otherwiſe, and had expreſsly pro- 


miſed to his father's ghoſt, with the utmoſt ſpeed to avenge the 
murder. 


Haſte me to know it (ſaid he in the firſt act) that I with 
wings as ſwift 

As meditation or the thoughts of love, 

May ſweep to my revenge. 


His fervent deſire now therefore, was, that Hor RATIO, who 
knew all, might ſurvive him, not merely to reveal the murder 
of his father, but to make known to all men the infinite indig- 
nation which this excited in him, and the plan of vengeance 
which he had laid. HoRATIO, for this purpoſe, would de- 
ſcribe the two great and leading features in the character of 
HAMLET, pointed out by the finger of SHAKESPEARE himſelf, 
that © noble heart, and that © ſweetneſs,” with which at once 
he was diſtinguiſhed. Upon the latter of theſe two, HORATIO 
would particularly explain the ſcheme of counterfeiting mad- 
neſs, which that ſweetneſs had ſuggeſted ; and which, at the 
ſame time, would ſave HamLET from paſſing for a real mad- 
man in the opinion of poſterity. 

| Ax 
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As certain critics, however, have thought, ſome, that there is 
an incongruity, others, that there 1s an immorality, in the cha- 
rater of this perſonage, it becomes a duty in the charitable to 
juſtify the poet, and to revive the office of HoRATIO, in the 
defence of his hero. 

To underſtand the charaQter of HAMLET, we had beſt per- 
haps take it at two different times, before the death of his fa- 
ther, and after that period ; for while the ſubſtance is in both 
the ſame, the form 1s exceedingly different. 

Tu former of theſe, and which was his radical and general 
character, was a compound of many particular qualities; an 
exceeding high elevation of ſoul, an exquiſite ſenſibility to vir- 
tue and vice, and an extreme gentleneſs of ſpirit and ſweetneſs 
of diſpoſition. With theſe were conjoined the moſt brilliant 
and cultivated talents, an imagination tranſcendently vivid and 
ſtrong, together with what may be called, rather an intuition, 
than an acquired knowledge of mankind. And there may be 
added ſtill, a ſingular gaiety of ſpirits, which hardly at any af- 
ter period, the very gloomieſt only excepted, ſeems to have 
failed him. 

Tus being the fundamental properties of HAMLET, we 
have only to ſee what effects would be produced upon /uch a 
man, by the villany of his uncle, the murder of his father, the 
inceſt of his mother, and the ghoſt of his father calling upon 
him for revenge. Theſe were the dreadful ſprings which put 
HAMLET into motion; and in which ſtate, SHAKESPEARE brings 
him upon the ſtage. 

I SHOULD venture to imagine, (both from the nature of a 
character ſo extenſive, and from the various motives to action) 
that SHAKESPEARE had no particular plan laid out in his mind 
for HAMLET to walk by, but rather meant to ii him; and, 
like an hiſtorian, with fidelity to record, how a perſon, ſo ſin- 
gularly and marvellouſly made up, ſhould act; or rather, (to uſe 
the 
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the term employed by the king) to deſcribe the“ transformation“ 
which he ſhould undergo. For this purpoſe, he kept an atten- 
tive and an undeviating eye upon HAMLET's previous and ge- 
neral character, (ſuch as he had figured it to be) without any 
intention to add a ſingle new feature, but only to take in ſuch 
new aſpects of it, ſuch new exertions of his powers, and ſuch 
new ſchemes of conduct, as ſhould naturally flow from his new 
ſituations. 

Tris being ſuppoſed, the new colours under which HAMLET 
ies : appears will be found entirely conſiſtent with the old, and 
£4 ſpringing lineally from them ; an indignation and ſenſibility 
irritated to extreme ; the deepeſt anguiſh ; at times a mortal 
melancholy ; a counterfeited madneſs, in order to wait for op- | 
portunities of revenge; and a degree of real phrenzy, to ll 
which he ſeems, more than once, to have been actually driven l 
by the ſtrength of his feelings, through force of which he | 
was ſometimes upon the point of betraying his own ſecret. | 
Still, however, there was neither violence, nor ſorrow, nor me- | 
lancholy, nor madneſs, in the original and natural ſtate of his | 
mind. | | 

WHrarT ſeems to explain the whole of HamLET's conduct is [|| 
the latitude of his character. He was at once a poliſhed gen- | | | 
tleman, a ſoldier, a ſcholar and a philoſopher ; as in the excla- 1 
mation of OPHELIA : 


2 O what a noble mind is here o'erthrown ! 
| The courtier's, ſoldier's, ſcholar's, eye, tongue, ſword. 


At one time, mild, courteous and contemplative ; at another, | 

animated with the keeneſt feelings; upon occaſions, all wrath _ | 
and fire; looking down, at all times, as if from a ſuperior orb, | 
upon whatever was little, inſincere or baſe among men. 


Now, | 


— aa. 
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Now, in ſuch an aſſemblage of qualities, combining to form 
the broad character of HAMLET, SHAKESPEARE appears to 
have ſeen, that they were balanced in ſuch an oppoſite manner, 
that one claſs of them ſhould counteract, and render inefficient 
the other. It is this that ſuffered nothing to be done; it is this 
that conſtantly impeded the action, and kept the cataſtrophe 
back. Reſentment, revenge, eternal indignation, ſtimulated 
HAMLET at one moment ; at the next, we have the mere un- 
bending and recoil of theſe paſſions ; and not only this, which 
was tranſient, but there followed, almoſt at the ſame in- 
{tant, that gentleneſs which ſo ſeldom left him. From this, 
he could not, at any time, act in cold blood; he could ſtrike 
only in the fierceſt moments of provocation; then “ could he 
* drink hot blood!“ In the general tenor of his mind he could 
do nothing; he was like SAmsoN, when his ſtrength was gone 
from him. 

MEeANWHILE, he is almoſt conſtantly chiding himſelf for 
dull mettle, dull revenge, want of gall ; a ſelf-reproach which, in 
ſome ſcenes, breaks vividly out; as upon the occaſions where 
he ſaw a mere player weeping over HECUBA, and when he was 
told that the delicate prince FoRTINBRAS was marching at the 
head of his troops to riſk his life for an © egg-ſhell.”” Hamer, 
in ſhort, was not formed for action. Upon the fluctuation of 
his mind between contriving and executing, between elevation, 
ſenſibility and gentleneſs, hangs the whole buſineſs of the 
tragedy. | 

In ſuch a ſtate of HAMLET's frame, the project of counter- 
feiting madneſs occurred to him with great conſiſtency. It was 
a device to which his nature led; bent upon vengeance ; deſti- 
tute of reſolution directly to gratify it; aſſuming therefore the 
cloak of inſanity, in order to lull ſuſpicion, and to watch at 
leiſure for thoſe occurrences which time or chance might pre- 
ſent. To ſecure, by this fiction, his perſonal ſafety was, in 

| no 
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no degree, his view; for © he did not ſet his life at a pin's fee;“ 
but, by means of his life being preſerved, to embrace the op- 
portunities of revenge. It was from the ſame ſoftneſs in his 
nature, that he afterwards ſtrove to make himſelf believe, that 
his father's ghoſt might be the devil trying to © abuſe him ;” 
and which ſuggeſted to him the ſtratagem of getting a play to 
be performed before the king. 

His anxious adherence to the project of counterfeiting mad- 
neſs, to which he made every thing elſe give way, explains his 
rudeneſs, as Dr Jon Nso calls it, to OpntL1A ; for to deceive 
the beloved OpHELIA into a belief of his madneſs, and to in— 
ſult her, was the ſureſt of all means to make it believed that he 
was really mad. And this alſo accounts for his making her 
brother LAERT RES believe, that the rough treatment he gave 
him at his ſiſter's funeral, proceeded not from love to OPHEL1A, 
its true cauſe, but from diſtraction; and which is ridiculouſly 
called by Dr JounsoN, a“ falſehood unſuitable to the charac- 
ter of a good or a brave man.” HAMLET was then in the 
very preſence of the uſurper, and, on that account, induſtriouſſy 
** proclauned,” that what he had done, proceeded from madneſs. 
CoNNECTED with this point, it has been thought vain by 
ſome critics *, to juſtify SHAKESPEARE in his making HAMLET 
forget (as they think) OrH EIA ſo ſoon after her death; in- 
ſtead of which, he ſhould have waited, they ſay, for the effect 
which time has upon the change of feeling; and Dr JounsoN 
has remarked that © time toiled after him in vain.” But J 
ſhould apprehend that this is entirely to miſtake the character. 
Time toils after every great man, as well as after SHAKESPEARE. 
The workings of an ordinary mind keep pace indeed with time; 
they move no faſter; they have their beginning, their middle, and 
their end; but ſuperior natures can reduce theſe into a point. 
They do not indeed ſuppreſs them ; but they ſuſpend, or they lock 
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them up in the breaſt, It is the very mark and prerogative of a 
great ſoul, upon great occaſions to outrun time, to ſtart at once, 
without ſenſible tranſition, into another period. Even a common 
ſoldier, in the heat of action, were his deareſt companion to fall 
by his fide, would not (although he could) drop his arms and 
mourn over him. In a ſimilar ſtate, but infinitely more inter- 
eſting, was HAMLET at this time. And if doubts ſhould ill 
be entertained about the exiſtence of HAMLET's love to Ovnr- 
LIA after her death, the queſtion can be brought to the ſhorteſt 
iſſue. HAMLET : himſelf will anſwer, That his love for Opur- 
LIA was greater than ever. When LAERTES, half-delirious 
himſelf with grief for his ſiſter's madneſs and death, leaped 
into her grave, and imprecated * ten times triple woe upon the 
** curſed head of him (HAMLET) who had deprived her of her 
« moſt ingenious ſenſe; HAMLET burſt upon him at once 
from his concealment, like thunder from a cloud; 


What is he whoſe griefs 

Bear ſuch an emphaſis ? whoſe phraſe of ſorrow 
Conjures the wand ring ſtars, and makes them ſtand 
Like wonder-wounded hearers ? This is I, 
HAMLET the Dane— [ leaps into the grave. 
Why, I will fight with him upon this theme 
Until my eye-lids will no longer wag. 
i loved OPHELIA ; forty thouſand brothers 
Could not, with all their quantity of love, 
Make up my ſum. What wilt thou do for her? 

—— Come, ſhew me what thou'lt do. 
Woo't weep ? woo't fight? woo't faſt ? woo't tear thyſelt 
Woo't drink up Eiſel, cat a crocodile ? | 
I'll do't—Doſt thou come hither but to whine ? 
To out-face me with leaping in her grave? 
Be buried quick with her, and ſo will J. 


? 


Oc. 


His 
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His love had been only the deeper emboſomed ; it had become 
too ſacred to be ſeen; and like fire, when pent up, it had ac- 
quired greater force. 

THERE ſeems alſo to be a miſtake in the attempt which 
ſome * have made, in juſtification of SHAKESPEARE, to re— 
concile the melancholy to the jocularity of Hamrer, For his 
jocularity, I ſhould rather conceive, ſprung more from the 
elevated than from the mclancholy parts of his nature. He was 
not, ſtrictly ſpeaking, a melancholy man; although it be true 
that, at times, he was plunged into a ſtate of genuine and 
deep dejection. In ſuch a ſtate, and in certain kinds of it, we 
have heard of the joy F grief, and can underſtand it—ſome- 
thing ſweetly grave and penſive; but the gazety and plenſuntry 
of grief are things which probably never exiſted. It is, on the 
other hand, the excluſive act of a great mind, to make. truce 
with ſorrow ; to diſmiſs the deepeſt anguith ; to put mirth in its 
ſtead ; and HAMLET, in ſuch ſcenes, was only for a little re- 
ſuming his ſtrength. Even the melancholy which is aſcribed 
to him, and which indeed he aſcribes to himſelf, was often not 
melancholy, but wild contemplation and reveric. 

THERE are many ſimilar inſtances of the connection between 
elevation and pleaſantry, both in the character of nations and 
of individuals. The Spaniards, for example, are deſcribed to 
be of a grave and lofty ſpirit; yet among no people is there 
more humour. Individuals of this caſt are not unfrequently 
to be met with in every country. MoL1ERE may be inſtanced, 
who was one of the moſt ſerious and reſpectable men that ever 
lived ; and yet no writer has had ſuch a propenſity to farce and 
buffoonery ; his plays being in general juſt the counter-parts of 


himſelf. It is upon ſuch principles, I would venture to explain 


the pleaſantries of HAMLET ; in which he roſe up, at times, 
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from an abyſs of anguiſh, to make a mere ſport of human tut. 
ferings. 

THE cauſes of HAMLET's dilatory progreſs have been already 
pointed out in general; and the more narrowly we take a view 
of him, the more we {hall always find his ſenſibility to be, in 
the firſt moments, ſuch, as led to inſtant and mortal action, 
while his gentleneſs, like an equal weight on the other ſide, 
counteracted its whole force. SHAKESPEARE has deſcribed 
him, in the cool ſtate of his mind, as averſe, and even ſhocked. 
at the thought of killing. His mother ſaid, that, in this tate, 
he was * as patient as the female dove.” If we take his own 
account of himſelf, he was a coward : 


Now, whether it be 

Beſtial oblivion, or ſome craven ſcruple a 

Of thinking too preciſely on the event 

A thought which, quartered, hath but one part wiſdom, 
And ever three parts, coward—I do not know, 

Why yet I hve to ſay, This ttung's to do. 


TneRE was a ſuperſtition alſo in HAMLET, which pre- 
vented him from putting the uſurper to death, when in the act 
of prayer. For the reaſon he himſelf gave for deterring this, 


was, that if he killed the king in the midſt of his devotions, 
he would in fact be doing him a good ſervice, “ ſending * 


ce 


villain to heaven.“ 


Why, this is hive and falary, not revenge. 

He took my father groſsly, full of bread, 

With all his crimes broad blown, as fluſh as May ; 
And how his audit ſtands, who knows ſave Heaven * 


He put up his ſword, and waited till he ſhould find him en- 
gaged 


: 
1 
1 


2 
5 
1 
| : 
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gaged in drink, rage, inceſt, gaming, ſwearing, or other act 
that had © no reliſh of ſalvation in't;“ 


Then trip him, that his heels may kick at Heaven, 
And that his ſoul may be as damn'd and black 
As hell, whereto it goes. 


Tre ſentiments in this laſt paſlage have been conſidered as 
the moſt difficult to be defended in the whole character of 
HAMLET. Without having recourſe to a defence of them up- 
on the principle of retaliation, and other pleas, there ſeems to 
be ground for an explication of a very different nature, founded 
upon what appears to be the real character of this perſonage, 
and altogether exculpating him from the charge of thoſe horrid 
diſpoſitions which he has been ſuppoſed here to poſſeſs. 

HAMLET, in theſe lines, (if it may be allowed to offer a 
conjecture) was really po /ing upon himſelf *; deviſing an excuſe 
for his averſion at bloodſhed, for his cowardice, his © craven 
* ſcruple.” In the firſt moments, he propoſes inſtantly to 
ſtrike—* now I'll do't.” His ordinary ſoftneſs immediately 
recurs; and he endeavours to hide it from himſelf, by project- 
ing a more awful death at a future period, but which he ſeems 
never to have thought of afterwards, and which was not at all 
conſonant to his general character. Indeed, what the king him- 
ſelf ſaid of him afterwards, upon baſely propoſing to LarrTEs 
to uſe © a ſword unbated,” is a ſufficient proof that there was 
nothing dark or malignant in his nature. 


— He being remiſs, 
Moſt generous, and free from 4// contriving, 
Will not peruſe the foils. 
In, 


* SINCE Writing this Eflay, I have the pleature to find, that the ſame idea has oc- 
curred to Mr Profeſſor Ricuaxpsos, in his additional obſervations. on Tawmier ; and 
which he has ſucceſsfully enlarged upon, 
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THne execution of his two ſchool-fellows, ROSENCRANTZ and 
GUILDENSTERN, in conſequence of an artifice which he con- 
trived againſt them, has alſo drawn the cenſure of critics. But 
1s there any evidence that HAMLET thought them unacquainted 
with the mandate which they carried for ſtriking off his head 
in England? Whether they were in fact privy or not privy to 
this, is not the queſtion. Did not HAMLET believe they were 
privy to it, and even were fond of it? © Whom I will truſt 
„ (faid he early) as I will adders fanged.” And ſpeaking af- 
terwards to his confident Ho RATIO, he added, 


Why, man, they did make ve to this employment; 
They are not near my conſcience. 


That is, my conſcience does not upbraid me; the cruelty lies 
not with me, but with them. And in this conduct of HAMLET, 
to the companions of his early days, does SHAKESPEARE prove 
his {kill in human nature; the ſtrongeſt hatred ſucceeding, upon 
ſach occaſions, to the ſtrongeſt friendſhip: For that they were 
his ſchool-fellows, he would confider, and with reaſon, as a great 
aggravation of their guilt. | 

IN all other reſpects, the character of HAMLET ſtands con- 
feſſedly fair and great. He moved in the higheſt ſphere of 
men; poſſeſſed an elevated and comprehenſive mind; pene- 
' trated through every character; knew the whole of human life; 
ſaw nothing noble but virtue, nothing mean and baſe but folly 
and vice. Speaking to HoRAaTIo, 


Since my dear ſoul (ſays he) was miſtreſs of her choice, 
And could of men diſtinguiſh, her election 

Hath ſealed thee for herſelf ; for thou haſt been 

As one in ſuffering all, that ſuffers nothing ; 


A man that fortune's buffets and rewards 
Haſt 
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Haſt ta'en with equal thanks: and bleſt are thoſe 
Whoſe blood and judgment are ſo well co-mingled 
That they are not a pipe for fortune's finger, 

To ſound what {tops ihe pleaſe. Give me that man 
That is not paſſion's ſlave, and I will wear him 

In my heart's core. 


Men praiſe in others what they love and poſſeſs in themſelves ; 
and HAMLET was here drawing ſome of the outlines of his own 
character. 

To the principles of morality and a conſummate knowledge 
of mankind, he joined the accompliſhments of learning and 
the graces of life. His eloquence was ſuch as great orators only 
have poſſeſſed, rich, tropical, daring, ardent, vehement. The 
directions he gives to the players, are models of taſte and laws 
for the ſtage. His wit and fancy ſeem to have belonged only 
to himſelf. Even in his character of ſoldier and hero, and 
which I all along conſider as his weaker part, an intrepidity 
breaks forth at times beyond what is human; as appears in the 
ghoſt-ſcenes, where his courage grows with danger; where hc 


is not only unterrified, but ſports with what appals the reſt of. 


mankind. 


Tue HAMLET of SHAKESPEARE, taken all in all, ſeems 
thus to be the moſt ſplendid character of dramatic poetry ; 


poſſeſſing, not one or two great qualities, the ordinary compaſs of 


the heroes in tragedy, of a LEAR, an OTnELLo, a RopRIGUR, 
an HoRace, but comprehending almoſt the whole of what is 
beautiful and grand. 

THe miſtakes which critics ſeem to have fallen into, can be 
all traced perhaps to partial and fide-views which they have 
taken of HAMLET; but which can neither explain his whole 
character, nor ſufficiently account for the intereſt which is ex- 
cited, 


SENSIBILITY, 


— ——— — — 
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SENSIBILITY, for example, making a ſtriking figure in this 
character, has been thought to be the ſole baſis of it, without 
conſidering that mere ſenſibility cannot excite a tragic intereſt ; 
cannot attach; cannot overwhelm ; and indeed ſeems unable to 
make any other impreſſion but that of pain, when viewed apart 
from the cauſe in which it acts, and from the other qualities with 
which it is conjoined. Neither can a SENSE OF VIRTUE be ad- 
mitted as the only ruling principle ; for even this does not ſuf- 
ficiently account for the intereſt ; and both ſyſtems fail in ex- 
plaining the inefficiency of the character, which reſults from the 
ſoft and amiable, and hence, in a great degree, the intereſting parts 
of 1t. For in both, the gentleneſs of HAMLET, the great impedi- 
ment to the action, has been overlooked ; although, to ſupply its 
place, a weakneſs and irreſolution, ſometimes deduced from 
exceſſive ſenſibility, ſometimes from melancholy, are recurred 
to in the former, but which are certainly of a tranſient dura- 
tion, while gentleneſs was a permanent quality ; and, in the lat- 
ter, while the ſame office is allotted to irreſolution, the irreſo- 
lution itſelf is deduced from the moral faculty, ſuſpending and 
abating reſentment; but which ſurely would ſuppoſe, what 
cannot be admitted, that the pious and noble revenge of Ham- 
LET had ſomething morally blameable in its nature. Two elegant 
and ingenious publications are here alluded to“; but in both ot 
them, the ground taken is, I humbly think, too narrow; and 
this ſeems to have been the cauſe, why recourſe has been had to 
refinements, in order to ſtretch it out. Facts certainly ſupply 
us here with two principles at leaſt, ſenſibility and gentleneſs ; 
and there hence ſeems no neceſſity for reſolving the whole 
conduct of HaMLET into the former, as is done in one of 


theſe publications. Neither are we to recur, ſometimes to 
the 


„ Tux one anonymous, in No. 99. and 100. of the Airror; the other, the Analy/is 
HAMLET, by Mr Ricnazpsos. 
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the one principle, ſometimes to the other, taken ſeparately, in 
order to explain HAMLET. It is the /ruggle between the two, 
upon which his conduct hinges. This appears in the very open- 
ing of the tragedy. 


The time is out of joint; Oh curſed ſpight ! 
That ever I was born to ſet it right. 


Here, ſenſibility and gentleneſs may be ſaid to ſpeak in one and 
the ſame breath; a proof that their operations were not ſucceſ- 
five, but co-exiſtent; and reigned nearly equal in power in 
HAMLET s breaſt, | 

ELEVATION ſeems to have been nearly as much overlooked 
as gentleneſs. Yet between theſe two was HAMLET almoſt always 
moving. For his ſublimity of ſoul ſeems to have been the very 
ſpring which prompted and whetted his ſenfibility to the quick. 
SHAKESPEARE in one phraſe, ** a noble heart,” meant to ex- 
preſs both; as they were in fact intimately conjoined, and ated 
at once, together. 

THERE is an impreſſion which great accompliſhments and 
ſplendid talents, independent of every thing elſe, eſpecially in 
a tragic cauſe, never fails to make upon mankind. Theſe ſhine 
moſt powerfully in the character before us; and probably have 
contributed much to the charm which has made audiences hang 


upon HAMLET. The world, for the firſt time, ſaw a man 9 


genius upon the ſtage; and the intereſt which the ſpectators 


have taken, and perhaps for ever will take, receiving an ad- 


dition from this cauſe, ariſes thus upon the whole, from the 
many different ſources which the poet, by a ſuperlative effort 
of talents and of ſkill, has combined together. 

Tre fault (if any) of the play ſeems to lie in this, that 
there is not the uſual intereſt excited in it, for the final event. 
What SHAKESPEARE's purpoſe in this reſpect originally was, 
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cannot be affirmed, It is poſſible, that, finding the character 
of HAMLET to grow upon him, he varied 1n the progreſs from 
what he had intended in the outſetting of the play, and giving 
to HAMLET, on this account, a fuller ſcope, (but without de- 
parting from the character) he eventually threw more intereſt 
into the perſon than into the plot. Whatever may have been 
the cauſe, we ſee the efftet,—HamLeT, in his ſole perſon, 
predominating over, and almoſt eclipſing the whole action 
of the drama. It 1s he that draws the admiration; it is he 
that engroſles the concern ; all eyes are turned more and more 
to him; HAMLET is wiſhed for in every ſcene ; king and queen, 
inceſt and murder, as objects of tragic attention, vaniſh almoſt 
away ; the moment HAMLET's own fate arrives, the play is 
ended. The intereſt which the hearts of men take in the prin- 
cipal character of this tragedy, ſtands thus in competition 
with the laws of the drama ; and it becomes a problem, which 
of the two, the means or the end, ſhould preponderate. 

ON account of the intereſt being transferred from the action 
to the agent, the moral, taking the ſame courſe, is to be drawn 
rather from the particular conduct of HAMLET than from the 
general buſineſs of the play. But what that particular moral 
is, may be difficult to aſcertain. We may ſay, perhaps, that 
from the conduct of HaMLer, it appears, how unfit for the 
work of revenge are the qualities of a ſoldier and hero, when 
conjoined with thoſe of a ſcholar and philoſopher ; yet we can- 
not preſume to affirm, that it was SHAKESPEARE's object merely 
to exemplify this, or even to conceive, that he limited himſelf 
to any ſingle object or moral. Thoſe things which ſeem to have 
been uppermoſt in his mind, and which he has made to ſhine 
with moſt light, are the charms in the perſonal character of 
HAMLET. Enamoured with theſe himſelf, it ſeems to have been 
his chief purpoſe to raiſe the ſame paſſion in his audiences. 
That he has intimated this, by his interpreter Hog aT10, only 
| in 
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in one or two lines at the cloſe of the play, is to be aſcribed to 
his judgment. The purpoſe which the dramatic poet has in 
view, 1s to be found out by the beſt of judges, the feelings of 
the ſpectators. From a ſuperior {kill upon this point, Racine 
has merited the praiſes which have been given him, while, | 


from a failure in it, the great CoRNEILLE has been deſervedly 
blamed. 


END OF THE SECOND VOLUME. 
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